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MARKS,  NAME  STAMPS, 

BRANDING  IRONS, 

Sets  of  Letter  &  Figure  Punches, 
Embossing  Presses,  Dies,  Seals, 
Moulders'  Letters  &  Figures, 
Brass  Name  Plates, 
Stencil  Plates, 

BRASS  LABELS  and 

TIME  CHECKS. 


EDWARD  PRYOR  &  SON, 

68,    West    Sti?eet,     SiHSFFIISI^I). 


MCLAREN'S 

Steam  Ploughs 

AND  TRACTION   ENGINES. 


Catalogues  and  Pamphlets  mailed  i 

J.  &  H.  McLaren,  Midland 


application   to— 


Works,  LEEDS. 


Cable  Address:  "  McLAREN,   LEEDS. 

Cedes  used:  ABC  4.th  and  5th  Editions.     LIEBERS. 

Bstablished  1S76. 


ran  and 
Wire 


FENCING, 
GATES, 

&c. 

Patent Self'AdJusting  /^J^/LINGm 


buits  level,  also  undulating  ground.  Sumerous  Designs. 


VICTORIA   WORKS,   WOLVERHAMPTGN. 


MELLOWES  &  Co   Limited 


PATENT    "ECLIPSE" 

ROOF-GLAZING. 


4F4 


SHEFFIELD  :   Head  Office  and  Works. 
London  Offices  :  28,  Victoria  Street, 
WESTMINSTER. 


1,600.000  super  ft.  fixed  In  1904 
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"NEW     PROCESS" 

Raw  Hide 
Gears. 


All    Teeth    Cut    to 

Brown   6   Sharpe's 

Standards. 

ALSO  METAL  GEARS. 


Send    for    Descriptive 
Catalogue. 


GEORGE  ANGUS  &  CO.,  Ltd.. 

NEWCASTLE-ON-TYNE. 


CYCLONE  FANS 


FOR 


MATTHEWS  &  YATES,  Ltd., 
Swinton,  Manchester. 


Induced  Draught 


PERFORATED  METALS  II  KINDS 

MAKERS    OF    .    . 

Filter  Press  Plates. 

Rotary  Sifting  Plates,  etc.,  etc. 

Revolving    Screens  and   Trommels, 

Black  and  Galvanized. 
Embossed  Plates  for   Stair    Treads 

and  Locomotive  Steps. 
Special  Designs  of  Perforated  Plates 
made  exactly  to   drawings  and 
up  to  one  inch  thick. 
SPECIALITY.-Heavy    Steel    Plates    up    to 
;h  thicH  with  narrow  slots  for  crushing  rolls  ; 
_  for  quarries,  etc..  In  special  hard  quality  steel.  _^ 

ANDREW  BROWN  &  Co.,  no.  cannon  street  e.g. 


Sole   Agents    for   FR.   MEGUIN   6   CO.,   Ltd. 

lfUxratlik.hU„-i:   "  Browpost,    London."  llUistraled   Catjloj; 


l,:,/-honr:  SI68    BANK. 


March  23,  igc6. 
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^gii[giimT? 


Mr.  G.  B.  flUGHES,  M.l.Mech.E., 

CoDsulting  and  Organising  Engineer  for  Water 
Works  and   Industrial    Undertakings, 

19,    OLD    QUEEN    ST.,    WESTMINSTER.    S.W. 

rcl.phort  No  :  =;7=;4  Hank.  Write  for  particulars. 


HIGH    SPEED 

INDICATORS. 

Hannanft  Buchanan, 

75,  Roberlson  Street.  Glasgow 
ENGINE  COUNTERS. 
BOURDON     GAUGES. 


.\dn 


allv   Li 


Engin 


ng  Instrument  Mi 


F»ATENTS. 


Mr. 


.     LORRAIN,     M.IK.K..    M.l.McchF.    Fellow    ol    the 
Lhartcred    Institute   ol    P:itent    Ai;ent-.. 
NORFOLK  HOUSE,  NORFOLK  STREET.  STRAND.  LONDON,  W.C. 

•P.^TKNTEES    H.ANDHOUK.'  P"sl    Iree   on    application,    i;ives     Kiill 
Infonnatinn  to  Inventor^  .ind  upin  all  tlie  chief  points  of  the  Patent  I, 

r,/,!;j.i"is    ■• 


,  Loiuloi 


PUNCHING  & 

SHEARING  Machines. 

STEAM  HAMMERS. 

Shipbuilders' 
MACHINE    TOOLS. 

DAVIS  &  PRIMROSE, 

Leith  Ironworks,  EDINBURGH, 


ELECTRIC . 
PULLEY  .  . 
BLOCKS .  . 

For  S  and  IOcwls..an<l 
1.  2.  and  5  tons. 

Portable  Electrical  Drilling 
Equipments  and  Flexible 
Shafts. 

KRAMOS,  Ltd., 

Locksbrook  Eoglncering  Works. 

BATH. 


Miscellaneous 


A.    MOUNT=HAES, 

M.l.Mech.E.,   M.I.M.E., 

Consulting  and  Mining   Engineer  for  Ore   Dressing 

Plants  of  All   Classes. 

II,  IRONMONGER  LANE,  LONDON,  E.C. 


M^'INNES-DOBBIE' 
INDICATORS. 

In   Two  types  ;   Exlernnl  and 

Enclosed  Pressure  Springs. 

Each  madf  in  several  forms  anj  siles 

to    suit    all     speeds     anj     pressures. 

Special  Indicators  for  Gas,  Winding, 

and  Ammonia  Engines,  and  for 

Motor-Cars. 


DOBBIE,  MclNNES,  LIMITED, 

1.       45.  BOTHWELL  ST..  GLASGOW 


BABCOCK    &    WILCOX,   Ltd. 

PATENT  WATER-TUBE  BOILERS. 

These  Boilers  are  in  use  throughout  the  world  to  the  e.xtentoi  4,700,000 h.p. 
generatini;  steam  for  all  purposes,  and  hred  with  all  kinds  of  fuel. 
.SVf  vur  Aih'erti!.cmiiit  apfeaini^  Afi:!  1  :l,'!.  fai;v  57. 

HEAD    OFFICES-^Oriel    House,    Farrlngdon   Street,   LONDON,   E.C. 

WORKS- Renfrew,  SCOTLAND. 


The  Crypto 
rsc.      Electrical  Co.. 


3,  Tycr's  Gateway, 
Bermondscy  St., 

LONDON.  S.E. 


siOKE  ABATEMm^^^^^ 

lualiorthe  use  of   Manulatturers,  Inspectors,  Medical  Olliceis 
01  Health,  Knginters.  and  otheis. 
By  VTILLIAM   NICHOLSON, 
Chief  Smoke  Inspector  to  the  Sheffield  Corporation. 
is  practical  book  .   .   ,  is  likely  to  meet  a  long  felt  want." — 

:  Afc.iK.i:j.U,lu,l. 


FIRE  ANO  EXPLOSION  RISK8. 

A  H  iiidb..ok  of  the  l)( 


id  K 


By  Dp.  VON  SCHWARTZ. 

Translated  bv  C,  T.  C.  SXl.TEit. 
"A   wealth  of  information  on  the  chemistry  of  lire  and  kindred 

opic-;'-rnr  .m.f  ll'.i/,^. 


LONDON:  CHAS.  GRIFFIN  &  CO.,  Ltd.,  12,  EXETER  STREET.  STRAND.  W.C. 
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Miscellaneous 


LEEDS  STEEL 

WORKS.LEEBS, 

ENGLAND. 


WALTER  SCOTT,  Ltd 

»IANIFACTL'HERS  OF     .      .      . 

Rolled    Steel   Joists,    Channels,    etc. 

Mild  SIcel    Blooms.    Billets.   Slabs,    Tinbars.    Rounds   and    Flats. 

Spcclamv;  TRAMRAILS. 

HIGH-CLASS 

:^  MACHINE    TOOLS 

hi  st^'^k  inr  imiiK-diate  delivery. 

THOS.  W.  WARD,  L" 

Albion   WorRs, 
S  M  E  F  Fl  E  LP. 

WEST  PASCAGOULA  CREOSOTING  WORRS, 

WEST  PASCAGOULA,  MISS.,  U.S.A. 

Situated  on  Pascagoula  Bay  and  on  the  line  of  the  Louisville  and  Nash- 
viUe  Railroad.  These  works  have  been  in  operation  for  more  than  twenty- 
six  years.  ORDERS  for  Creosoted  Piles.  Telegraph  Poles.  Cross  Arms. 
Electric  Conduits.  Pavinu  Blocks.  Sawed  Tiles,  and  Timber  PROMPTLY 
EXECUTED,  New  cylinders,  ILSft.  long.  Capacity,  one  million  feet 
per  month.  A.B.C  Code  used  Cable  address  :  Pierre,  West  Pascagoula, 
Miss-— Address.  J  NO.  B   I.INDSHY,  Sunerintendent- 

BRETT'S    PATENT   LIFTER    CO.,  LTD., 

COVENTRY,    ENG. 

Speciality— 

FORGING      PLANT. 

See  our  Advertisement  appearing  April  I3lh. 
SEND  FOR   LATEST   CATALOGUE. 


J  TOMEY  &  SON'S 

"^.Eureka  Gauge  Glass 


Bi  shVd^  i^  •) 


7^    ar'ESTABi 

'i~i^         1853  „    .  . 

cn^^     .   \STO,;V.     .•.-■- 
J8IRM  I  NGHAM. 


A  NEW  GAUGE  CUSS. 

S..mnles,  Lisis,  an.l 
restiumiiiils  ou  application. 

S.H.P. 

Trie,'.  1.         For  High  PrMiuri 

),.-.,, r'.-^''"  Boll»rf. 


Melville  and  Macalpine,  Consulting  Engineers 
and   NAVAL  ARCHITECTS, 

ei.'i,  Walnut  Strijet,  Philadelphia,  Pa.,  U.S.A. 

Rear-Admiral    Geoioge    W.    Melville,    Ex-Engineer-in-Chief    of   the 

United  States  Navy,  and  JOHN   H.  Macalpine,  having  a  very  extensive 

acquaintance  in  the  best  engineering  circles  in  the  I'nited  States.  Britain, 

and  the  Continent  of  Europe,  especially  StiMCIT  Lnteknational  BfslNES?. 


RIVETS,  BOLTS,  &  SCREWS 

Of   all    Descriptions  and   for   all    Purposes. 
SEND     FOR     CATALOGUE. 

T.  D.  ROBINSON  &  CO.,  Ltd., 
i>EFe:B^y. 

IMPROVED 

Pipe  Bending 
Machines 

For  Pipes  up   to 
14  in.  diameter. 

R.BEGKER&Co. 

53,  CITY  ROAD,  E.C. 


«    "'DEAL'      „ 

Saw  guards 

Alone  fit  varying:  Diameters  of  Saws 
HIGH.CL43S  BENCHES  i  SHARPENERS 


PPREC'ATED. 


FIRE 


WOOD  & 
LIGHTERS 


Firewood  "sAwiNcr  splittimG 

Arranging  j  BUNDLING  iviACHiNEs 

COMPRESSED  SAWDUST  FIRELIGHTER 
MACHINE    A  PRUfMOnL>  Ir.VtSTM-Nr. 

Wl.    CLOVER  &  COT. 

S>WMILL    ENGINEERS, 
LEEDS 
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Thomas  Greenwood 

Waterside,    HALIFAX, 

has  ready  for  immediate   delivery 

200 

ENGINEERS'  and  BOILER  MAKERS' 
MACHINE  TOOLS. 

Tell    me   your   >%ants  or  send    for  CataloRue. 

Rawhide  Gears 

A    SPECIALITY. 

AI50  all  kinds  of  Metal  Gearing. 

AD.  AHLERS, 

Whitley  Bay,  Newcastle  or)-Tyqe. 

SHONE    PNEUMATIC    EJECTORS 

FOR    RAISING  SEWAGE,    SLUDGE,  WATER,  &c. 

Air    Compressing     Machinery 

FOR  ALL   SERVICES. 

M UGH E5  S  LAINCa^TER 

16.    VICTORIA    STREET.    LONDON.    S.W. 


Refuse  Destructors. 


Write    tor    parlicularm    to  :  — 


HEENAN  &  FROUDE,  Limited, 

4,  Chapel  Walks.  MANCHESTER. 


Works:      MANCHESTER   and  WORCESTER. 


Ebonestos  Mfg.  Co., 

Patentees  aud  Manufacturers  of 

The   ••EBONESTOS" 


m 


INSULATORS 

Suitable  for  BUSHING.  NIPPLES, 
SWITCH  HANDLES,  and  other 
Insulating  Fittings. 


22,  Rosoman  Street,  Cierkenwell, 
LONDON,  E.G. 


Gastinus 


HIGH=CLASS 
LOAM     WORK. 


THOMAS     PIGGOTT    &     CO.,     LTD.,     SPRING     HII.L,     BIRMINGH  AIM. 


Send    for    Estimates. 


6i 


TXJRP>OLENE 


59 


A    perfect     substitute    fur  Amt-riiau    Spirits    of      Turpentine    Ibr 

Pa.nter!!     Printers  Varnish   Ma'.;ers,   and  for  all  other 

purposes   where  Turpentine  is  used. 

Same  .jdour.samc  Hash  point,  s.imi;  rebult  in  the  working  as  in  genuine 

Turps.     We  arc  the  oiiginal  and  .mlv  makers  ri  genuine  TurpoleiH'. 

THE    RELIANCE  LUBRICATING    OIL    CO.. 

19  &  20,  Water  Lane,  a  real  Tower  Street,  London.  B.C. 

I.'., aches  ;i:  !,::,,;;.■.■.    liri-f-',  Hull,  Ncwc.i^^ile-'m-Tvne   .>v.-. 


BERTRAMS,  Ltd.,     see 

Scicnnes,  EDINBURGH.        Next 

WppU 

MACHINE    TOOLS. 


EDGAR   ALLEN    &   CO., 

Sheffield. 


MANGANESE     STEEL. 
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CONTRACTS. 


COUNTY      BOROUGH      OF       BOLTOX. 
ELECTRICITY  DEI'ARTMEN'T. 

The  Elec-.riciiV  Committee  of  the  County  U.nouyh  of  Bolion  are 
prepared  to  receive  TENDERS  for  ONE  STliAM  ENGINE 
COMPLETE.  J     „ 

Specihcalions  and  Fotms  of  Tender  mav  be  obtained  on  and  after 
March  iM\  looii.  on  application  to  Mr.  AltiHiR  A.  I)AV.  A.M.I.C.E.. 
M.I.E.E.,  Borough  Electrical  Engineer,  Spa  Ko.id,  Bolton,  on  pavment 
of  J  I  IS.,  which  will  he  returned  on  receipt  of  a  hoiia  fid,-  Tender. 

fenders  addre^^ied  to  the  Chairman  of  the  Electricity  Committee, 
Town  Hall.  Bolton,  must  be  sealed  and  endorsed  "Tender  (or  Sleani 
En.cine. '  and  delivered  to  the  undersigned  not  lattr  llian  12  o  clock 
noon  on  Thursday.  March  zgib.  igo6. 

Tue  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 

'"  "■  SAMUEL  PARKER,  Town  Clerk. 

Town  Hall,  Bolton,  March  7th,  igofi. 

BOKOUGH        OF       WALSALL. 
ELECTRICITY    DEPARTMENT. 
TENDERS  are  requested  by  the   Electricity  Deparlment   lor   the 
following  PLANT  :— 

I.  soohp.  HIGH-SPEED  STEAM   ENGINE. 

2.^50    kw.     HIGH  PRESSURE      CON'TINUOUS-CURRLNT 

3    HIGH-PRESSURE    FEEDER   CARLES,    LOW-TENSION 
DISTRIBUTORS,  and  PILOT  WIRES. 

Copies  of  the  Specifications  may  he  obtained  fiom  Mr.  Alex. 
WYLLIE. Borough  Electrical  Engineer.  Wolverhampton  Street,  Walsall, 
on  payment  01  £1  is.  for  each  Specification,  which  will  be  returned  on 
receipt  of  a  boiiit  fnic  Tender. 

Sealed  Tenders,  endorsed  "  Tender  for  Steam  Engine.  "  Tender  (or 
Dynamo,'  or  -Tender  for  Cables."  .ns  the  case  mav  be,  must  be 
addressed  to  the  Town  Clerk,  Walsall,  and  must  reach  his  office  not 
later  than  March  30th. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender,  and  they  will  not  accept  the  Tender  of  any  lirm  or  person 
paying  less  Ihan  Ihe  standard  rate  o(  \yapes  to  their  own  workmen. 
JOHN  R.  COOPER,  Town  Clerk. 

March  13th.  looo. 

CITY     OF     LEEDS.  — ELECTRIC 
LIGHTING  DEPARTMENT. 
TURBO-ALTERNATORS,  CONDENSERS.  Sc. 
The  Electricity  Committee  of  the  Leeds  City  Council   are  prepared 
tr.  receive  TENDERS  for  PLANT  as  below- 
One  or  Two  Sets  of  Electric  Generating  and  Condensing 
Plant,  each  comprising  a  Steam  Turbine.  Two-phase  Altei- 
nator  and  E.xciter  of  3,coo  kw.  capacity.  Eltctrically  driven 
Surface    Condensing  Plant,  and  the  necessary   Pipes  and 
Valves. 
Tenders  must  include  the  whole  of  llie  work  specified,  as  ofiers  of 
scpai  ate  sections  will  not  be  considered.    Piefercnce  will  be  .given  to 
Tend,  rs  for   Plant   t-f  British   Manuf.aclure.     Copies  of   the  General 
Conditions,  Specification,  and  Koini  of  Tender,  may  be  obtained  from 
Mr.   HARoi.ii  Dickinson,  Manager  of  the  Department,  i,  Whitehall 
Road,  Leeds,  on  payment  of  a  deposit  of  Two  Guineas,  which  will  be 
refundtd  on  receipt  01  a  lotm  fide  Tender. 

Tenders  must  be  in  the  form  attached  to  the  Specilication,  and  must 
be  delivered  to  me  at  the  Town  Hall.  Leeds,  not  later  Ihan  10  o'clock 
in  the  forenoon,  on  Monday,  the  91b  day  of  April,  iq;6.  in  sealed 
envelope^,  endorsed  "Electric  Lighting— Ter  drr  lor  Generating 
Plant." 

The  Corporation  do  not  bind  themselves  to  accept  Ihe  lovi'est  or  any 
of  the  Tenders  >eiit  in.  ROBERT  E.  FOX, 

Leeds,  February  2snd.  igo6.  Town  Clerk. 


H  AMBLE  DON    RURAL   DISTRICT 
COUNCIL. 
HASLEMERi;  WATER   WORKS.— Ciix  in  xi  1    No.  1. 
TENDERS  aic  invited  for  SUPPLYING  .md   fRECTIMi  PUMP- 
ING MACHINERY  capable  of  raising  -,,600  gallons  per  hour  with  a 
lift  of  22511. 

Drawings  and  Specification  mav  be  seen  and  particuL^rs  may  be 
obtained  at  the  office  of  Messrs'.  R.  B.  Gkanth.am  and  So.v,  2.?, 
Noithumberland  Avenue,  Loudon,  W.C,  on  and  after  Monday,  the 
12th  inst., on  payment  of  Five  Guineas,  which  will  be  returned  on  the 
receipt  of  a  iioiin/i.fi- Tender. 

Tunriers  on  the  prescribed  form.;tnd  marked  "  Hash  mere  Water- 
works," must  be  sent  to  me.  the  undersigned,  Cleik  to  the  Hambledon 
Rur.il  District  Council,  Guildford,  Surrey,  not  later  than  Monday,  the 
26th  inst. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

By  order, 
FERDINAND  SMALLI'EICE, 
Guildford  M.arch  5th,  icjoO.  Clci  U  to  the  Council. 


COUNTY     OF     LONDON— TO     CRANE 
MAKERS,  ENGINEERS.  AND  OTHERS. 

The  London  County  Council  invites  TENDERS  for  the  SUPPLY 
and  ERECTION  of  'THREE  lO-TON  HAND  CRANES. 

Persons  desiring  to  submit  Tenders  may  inspect  1  he  drawings  and 
obtain  the  Specifications.  Bills  of  i>uantitie-,'form  of  Tender,  and  other 
particuL.rs,  at  the  County  Hall.  Spring  Gardens,  S.W,  upon  payment 
to  the  Cashier  of  Ihe  Council  of  the  sum  of  £2. 

This  amount  will,  after  the  Councilor  its  Committee  shall  have  come 
to  a  decision  upon  the  Tenders  leceived.  but  not  before,  be  returned  to 
the  tenderer,  provided  he  shall  have  sent  in  a  luma  fitic  Tender,  and 
not  have  withdrawn  the  same,  but  in  no  case  will  the  fee  be  returned 
unless  a  (1011,1  fide  Tt ndcr  is  submittid. 

Full  particulars  of  the  work  may  he  obtaine-d  on  application  at  the 
Counlv  Hall  previously  to  the  payment  of  the  fee  Lr  the  Specifica- 
tion, &C. 

Tenders  must  be  upon  Ihe  official  forms,  and  the  printed  instructions 
contained  thcirein  must  be  strictly  complied  with. 

The  contractors  will  be  bound  by  the  contract  to  pay  all  workmen 
(except  a  reasonable  number  of  legally  bound  apprentices!  employed 
btf  them  wages  at  rates  not  less,  and  to  observe  hours  of  labour  not 
greater,  than  the  rates  and  hours  set  out  in  the  Council's  list,  and  such 
rates  of  wages  and  hours  of  labour  will  be  inserted  in,  and  form  part 
of,  the  contract  by  way  of  schedule. 

Each  Tender  is  to  be  delivered  to  the  County-  Hall  in  a  sealed  cover, 
addressed  to  the  Clerk  of  the  London  Counlv-Lo'mcil.  Spring  Gardens, 
S.W.,  and  marked  "Tenders  for  Cranes,  L.C.C.  Tramways."' 

No  Tender  will  be  received  after  10  o'clock  a  ni,  on  Tuesday,  the 
27th  day  of  March,  iyo6. 

Any  Tender  which  dres  not  comply  with  the  printed  instructionsfor 
Tender  may  be  rejected. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tender, 
and  it  will  not  accept  the  Tender  of  any  person  or  linn  who  shall  on 
any  previous  occasion  have  withdrawn  a  Tender  after  the  same  had  ' 
been  opened,  ui  less  the  reasons  for  the  withdrawal  were  satisfactory 
to  the  Council. 

G.  L.  GOMME. 
Clerk  of  the  London  County  Council. 

County  Hall,  Spring Cardens.  S.W., 
M  irch  hlh,  iQoii. 


c 


I  T  Y  OF  NORWICH. 

TO  STEAM  AXD  HEATING  EXOIXEERb. 
The    ASYLUM    COMMITTEE   irvites  TENDERS   for  HEATIN'O 
:.iul   HOT-WATER   SUPPLY  WORK  at  the  Extensions  of  tlie  City 
Asvluni,  Hellesdon.  near  Norwich. 

Plans  and  Speciticalions  may  be  seen  ;tnd  Korms  of  Tender  obtained 
on  application  at  my  office  on  and  after  tlie  uith  inst. 

Tenders,  on  the  forms  suppl  ed,  enclosed  in  envelopes  sealed  with 
felling  wax.  endorsed  "Asylum    Heatin;;,  '    and    addressed    to   the 
Chaiiman  of  the  As\lum  Committee,  must  be  dehvercd  at  my  office 
not  later  than  12  at  noon  on  Monday.  April  gth  next. 
The  Committee  does  not  bind  itself  to  accept  any  Tender. 

ARTHUR  E.  COLLINS.  M.inslC.K. 

Cn\'  Enuiiieer,  etc. 
Guildhj]].  Norwich.  March  loth,  190(1. 

ASYLUMS       COMMITTKK       OK       THE 
LONHON*  COUNTY  COUNCIL 

The  Asyhims  Committee  of  the  London  County  Ci'uncil  aie  prepared 
to  recei\e  TENDERS  for  the  INSTALLATION  cf  ELfc-CTRIC 
LIGHTING  and  POWER  (excluding  Generatinji  PlanO  at  the  Lonji 
Grove  Asylum,  Epsom,  Surrey,  now  in  course  of  erection. 

Instructions  for  Tender  and  Korms  ot  Tender  and  Contract,  with 
Specihcation  and  Schedules  thereto  anne.xed.  toficllier  with  phins  and 
cover,  can  be  obtained  fiom  tlie  Clerk  of  the  Ciunmltlee.  No.  0, 
Waterloo  Place.  London.  S.W.,  on  or  after  Monday,  the  2()th  inst.. on 
pavment  of  a  deposit  of  £"5  for  each  copy. 

The  amount  deposited  will,  after  the  Committee  have  come  to  a 
decision  upon  the  Tendeis  received,  but  not  before,  be  leturned  to  the 
Tenderer,  piovidtd  he  shall  have  sent  in  a  howa  fide  Tender  and  shall 
not  have  \wil  iI..i\mi  il  .  ^.mie. 

Tendtr^Ti  >  '  •  iiiiited  form,  and  must  be  accompanied  bv 

the  Form  ■  M      i,  ,i  Schedules  theieio  and  bond. 

'I  he  Tunl<  i  imi  i  i  ■  n  |  .myinji  documents,  completed  in  accordance 
uilh  the  inst- U".  lions,  must  be  enclosed  in  the  authorised  sealed  cover, 
endorsed  "Tender  for  Elechic  LiRhting.  Lon.U  Grove  Asvlum."  and  be 
deliverid  at  the  office  of  the  *Commilice.  6,  Waterloo  Place.  London. 
S.W..onor  before  Monday,  the  26lh  of  ^L^rch,  iyo(>,  after  which  no 
Tender  will  be  received. 

Any  Tender  not  made  on  the  printed  form,  or  not  tilled  up  and 
complete  in  every  particular  m  accordance  with  the  instrucli<  ns,  will 
be  rejected. 

1  he  Committee  do  not  bind  thcmselvc:'  to  accept  the  lowest  or  any 
Tender. 

1  lie  Contractor  will  have  to  enter  into  a  bond  in  the  penal  sum  of 
/8co,  wit. J  two  approved  sureties,  each  in  the  sum  of  .i;'4Co.  as  security 
for  the  due  performance  of  the  contract. 

H.  F.  KEENE, 
Cleik  of  the  Asylums  Commiltee. 

Asylums  Committee  Office,  6.  Waterloo  Place. 
Eebruarv  jist.  i<..oO. 


March  -'j.  looO. 
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Contracts  and  Appointments  Open 


COU\TV  BOKOIGH  OF  SIXDERLAXD. 
El.tCTRl<-ITY  DKI'ANTMtNI. 
STEAM  AI.TERXATOK.  Sec. 
The  Cnrporation  ol  Sunderland  arc  preparid  to  receive  TEXDKRb 

u^'E-?(J?k'w^^;VlTl   I  M WSION-  exgixe  direct-coupi.ed 
toTHKl  1    •     i  \    1    ..1  \ERATOR,  5.000  Volts,  will,  Exciter. 
0\l  rvlIC  TRANM-ORMER. 

TU.'  ;  .'IciAi  l-E  AIR  COMPRESSORS. 
The  Sreciticatiou  and  Km  in  oi  Tender  can  be  obtained  on  applica- 
tion tothe  Boroueh  Electrical  Ensineer,  Mr.  J.  K.  C.Sxell,  M.lnst.CE. 
at  his  office.  Town  H.1II.  Sunderland,  and  on  payment  ot  a  deposit  of 
One  Guinei.(i"l  is),  whjch  wii:  be  returned  on  receipt  of  a  '.onafidc 

"ti Jed  Tenders,  addressed  to  the  ••  Chairman  of  the  Electricilv  and 

LichUog  Commitlee,'  Town  Hall,  Sunderland,  must  be  delivered  a 

nivomce  not  later  than  12  o'clock  noon  on   trid.iy.  the  30th  day  of 

JMarch   IQ06.    Tcndersto  endorsed  "Steam  Alternator.' 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  any 


Town  Hall.  Sunderland, 
March  5th,  1906. 


ERAS.  M.  BOWEY, 


r^ 


^OUXTY     BOROUGH     OF    BOLTON. 

V_,  ELECrKlClTY  DEPARTMENT. 

1  e  Eleclricilv  Committee  of  the  County  Borough  of  Bolton  are 
prepared  to  receive  TENDERS  lor— 

ONE  CONTINUOLS-CLRRENT  ELECTRIC  GENERATOR. 

Specifications  and  Korm  of  Tender  maybe  obtained  on  and  after 
M.irch  i-th  u>X'.  on  .application  to  Mr.  Akthir  A.  Day.  A.M.I. C,E.. 
JI.I.E.E..  Borough  Electrical  En.!;ineer,  Spa  Road,  B.ilton,  on  payment 
of   J.I  IS.,  which  will  be  returned  on  receipt  01  a  imia  fide  T. iider. 

TenHers.  addressed  to  the  Chairman  of  the  Electricity  Committee. 
TowTl  Hall.  Bolton,  must  be  sealed  and  endorsed  -  Tender  for  Eleclnc 
Generator,"  and  delivered  to  the  undersigned  not  later  than  12  o'clock- 
noon  on  Thursday,  March  jqtii.  i;o6. 

The  Commitlee  do  not  bind  themselves  to  accept  thelowistor  any 

'^^'^^"-  SAMUEL  PARKER, 

Town  Clerk. 
Town  Hall,  Bolton,  March  ;th.  1900. 

r-OUXTY      BOROUGH       OF      BOLTOX. 

^^  ELECTRICITY    DEPARTMENT. 

The  Electricity  Committee  of  the  Bolton  Corpoia!ion  invite 
TENDERS  (or  the  tollowin.i;  Materials  and  Stores  lor  the  year  ending 
M.irch  Tist.  I.J07  :— 

1.  li:bricating  oils.  &c. 

2.  CLEANING  waste. 

!.  JOINT  liOXES.SERVICE  FUSE  BOXES.  &c. 

4.  JOINTERS  STORES,  .MAINS  SUNDRIES,  &c. 
^.  METERS. 

'■.  MOTORS  AND  TRANSFORMERS. 
-.  MOTOR  STARTING  SWITCHES. 

5.  TIMBER. 

;  rmsof  Specification  and  Tender  may  be  obtained  on  application 
■...  Mr.  AKTHCR  A.  Day.  A.M.I.C.E..  M.I.E.E..  Boroush  Electrical 
Engineer.  Spa  Road.  Bolton,  on  and  after  March  i2lh,  l()o6. 

Sealed  Tenders  on  forms  provided,  endorsed  '* Contract.'  to 

be  addressed  to  the  Chairman  of  the  Electricity  Committee,  Town 
Cleric's  Office.  Town  Hall.  Bollon,  and  must  be  dtlivered  not  later  than 
1!  oclock  noon.  Thursdav,  March  29th,  1900. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

SAMUEL  PARKER. 

Town  Hall,  Bollon.  Town  Clerk. 


A/rUXICIPAL    COUXCIL    OF   SYDNEY, 

ELECTRICl'T'i'  DEPARTMENT. 
The  Ojuncil  is  prepared  to  receive  TENDERS  lor  the  SUPPLY  and 
ERECTION  of— 

A.  BOILERS.  ALTOMAflC  STOKERS.  PIPEWORK,  &c. 

B.  TURBO-ALTERNATOR.    SUB-STATION     M.VCHIXERY 

SWITCHBOARDS,  &c. 

Specifications,  Plans,  and  Korm  of  Tender  may  be  obtained  on  appli- 
cation to  Sir.  T.  RoOKK.  at  the  offices  of  Messrs.  Prcccc  and  Cardew.  8, 
CJuecn  Anne's  Gate,  Westminster,  on  and  after  Monday,  February  12th. 
"■  A  deposit  of  Five  Guineas  will  be  required  on  application,  which  will 
be  refunded  on  receipt  of  a  60ml  fide  Tender  as  directed,  and  a  cash 
deposit  or  marked  cheque  for  the  sum  of  /i,o-k)  will  be  required  when 
the  Tender  is  sent  in. 

Sealed  Tenders,  endorsed  •'  Tender  for  Electric  Lighting  Plant,"  are 
to  be  addressed  to  the  Town  Clerk.  Town  Hall,  Sydney,  and  must  be 
delivered  at  the  Town  Hall  on  or  before  4  p  m.  Monday,  May  7lh,  jooij. 

The  CoBDCil  docs  not  bind  itself  to  accept  the  lowest  or  any  Tender. 
(Signed)        THOMAS  H.  NESBITT,  Town  Clerk. 


COUXTV    BOROUGH    OF    STOCKPORT. 
El  ECTRK  ITY  1>F  PAKTMENT. 
TO  KLKCTRKIANS  AND  ENGINEERS. 

The  Eltdricity  C.  nmiiit  e  .ue  prepared  lo  receive  TENDERS  for 
the  SUPPLY  of  ELECTRIC  MOTOKSoi  variou^  s./e,  :  also  for  the 
SUPPLY  and  ERECTION  of  STEAM-DRIVEN  CONDENSING 
PLANT.  ,.     ..        ,„ 

Specilicaticns  and  particulars  mav  be  obtained  c.n  application  to 
A.  I.  H.CaRTKK.  Electricity  WoiRs,  Mitigate,  S'ockp.rt. 

Persons  tendering  lor  the  Conrlensing  Plant  must  submit  particulars 
of  the  plant  proposed  to  be  supplied  three  days  belore  sending  in  their 

^Tenders  must  be  endorsed  "  Motors  '  or  "  Condensing  Plant."  as  the 
case  mav  be  addressed  to  the  Chairman  of  the  Electricity  Commitlee, 
.uid  handed  in  at  Ihc  'Town  Clerk's  Oilice.  Stockport,  not  later  than 
Tliuisd.avnoon,  the  2ytli  M.irch  ne.vl  ensuing.  .,...,      c,™ 

NoTc'ndcr  will  be  .icepled  without  satisfactory  proof  that  the  nrm 
tendering  pays  Ihe  trade  union  rate  of  wages  and  °l'*'^y","'= '";"': 
union  nimibJr  oi  hours  as  are  usually  pud  and  observed  m  the  district 
where  the  goods  are  made  or  produced. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 
TeiKler. 

By  order. 

U  < )  U  K  R  T  H  V  D  E .  Tow  11  C  lerk. 
Slockpsil,  March  loth,  1  .  •:. ^^^^__ 

APPOINTMENTS    OPEN. 

IXDUX  PUBLIC  WORKS  DKl'AH  IMENT. 
,  '::^':Tm^  ^^i"l^p;!;;i^MkNT^'ol"AssiS 

|.\i';In'eER  in  the  Permanent  Establishment  01  the  Indian  Public 
Works  Department,  in  addition  to  the  appointments  to  be  made  from 

'^Tnra'ge""!  CaSates  must  not  be  less  than  21,  or  more  than  24 
'■TprT.;ted%'onu  of'AS'calion,  together  with  infora.ation  regarding 
the  conditions  of  the  appointments  and  cer.ain  "J"":'"',' "  ^'"^,'^f°"'^ 
ihe  Secret''rr7publtXa"' -lent,  Omcetwhiiehall.  London.S.W 

The  K)rm  of  Application  is  to  be  returned  so  as  to  reach  him  nol 
later  tbau  Tuesday,  ist  May  next.  ^   ooDLEV. 

India  Office.  December  ioth.i<)o.s.  Tjider  Secretary  01  State. 

^I  vTlT^liT^^V  I  C  E    COMMISSION. 

lORTHCOMING  EXAMINATION. 
A-SSIS'lANT    EXAMINERS    IN    THE    P.ATENT    Ol-HCE    (20-25), 

The  date  speciiisd  is  the  latest  at 'which  applications  can  be  received. 
The  'must  be  made  on  forms  to  be  ob.ameu,  with  nil  particulars,  from 
the    Secretary,    Civil      Service    Conmussion.     Burhngton    Gardens 

London,  W.  _____^_^  - — 

BOMBAY  ^WRODa7~AND  CENTRAL  INDIA  RAILWAY 
'■""  "  COMPANY. 

THE  Directors  are  prepared  to  receive 
Applications  iby  letter  oniyi  for  appointment  as 
ASSISTA-^T  ENGINEER  inthe  Wayand  W.  rks  Departmenl  in  India. 
*  Candidates  should  not  be  more  than  30  v-ears  of  If^^^.^y^f^^^H 
received  a  g.xxl  scientiiic  education  a-  a  resognised  enLinccr  ng  college, 
.,nd  have  liJid  thereafter  at  least  a  year's  experience  in  practic.-.l  work. 
Salirv  -  Rupees  ISO  per  calendar  month. 

^„2^  '■  A  three  veai-s  engagement  and  first-class  free  passage  to 
IiidraTnd  itomeTgain  runless  forfeited  by  misconducti 

The  randidite  selected  will  be  required  to  pass  a  medical  examina- 
,■      i^e.  iC  Snmaiv^s  Coneultirig  Physician  before  appointment. 
"TeUerol^wSon  marked  ■^Xsslstaiit  Engineer,    with  copir^  (not 
or,-'inal^)  of  testimonials,  should  be  addressed  tothe  undersigned  not 
lat?r  than  Ihe  .,rd  April  next.  ^    ,^^,    ^^^^^   Secretary. 

Offices,  Gloucester  House.  Bishopsgate  Mreet  Without. 

London,  E.C,  March  I.s.h.  nio''. 

HE    MARINE    SCHOOL     OF    SOUTH 

Slin.LD>. 

.„„,„,,,.,  of  the  .above  Seh.Kil  invite  APPLICATIONS  forlhc 

M-PolxTMENT    o.     an    ADDITIONAL    INSTRUCTOR    for    the 

^'?  '"SiSiH^n:^  h^'^'i^""  ^'-'-^'-^  """"  °'  Trade  Certificate, 

S  hnvf-iSui  dkmmJe<.ge  of  modern  Steamship  Auxiliary  M,.chlnery, 

Oynamos?w!lt"T.t;rBoilers,  Refrigeration,  Jic,  and  must  be  able  to 

''^'Tat'lon'.f  "aUng^at^rexp"^^^^^^^^^  >'  «=>  -d  '"  <'»cW„g.  and 
quah«"t1ons.loe".hcr^w^h;co^  oj  no^  than  thr.c  testimonials 


of 


thanthr _. 

.''4'nTdTteTo''be  addrii«:d  m  undersigneel  by  March  Jisl,  l.,o6. 
EmeliptVhould  be  n,arkr.l""M.E.  Instnielc,     „n  the  outside 
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Buyers'  Directory. 

'^°"';7A''tf' ''Z?./"";"";?"":"    "•'  ""  '*'""  •""■«"•"•''  «„dc  cah  l„ad,„e  can  be   ,oy„a 
Alphabcltcal  Iitaex  to  Advcrltsen  on  pages  -'.■  and  .•4. 

In  order  to  assure  larr  treatment  to  advertisers,  each  fifm  ,5  indexed  under  its  leading  stecialilv  O^LV. 

'"'""TrZr^^V/r'  '">}•"■"•"'  >"  "•'"">  "'"'"■  '»"'  or  more  different  snlions  can  do  so  by  an  annual  tar 
for  each  adilttional  section.  v  i/>  u     umiuui  j-uy 


ftly   reference  to 


Advertisers'  Service  Bureau. 

Artesian   Well   Machinery, 

J"li.,  Z.  lh,„n.  P.,tr,.,.,ri,  ^u,■■chcite■. 

Band  Sawing  Machines. 

Noble  &  Luna,  Lid.,  teIlin[<-on-Tvne. 

Bearings  (Roller). 

Hyalt  lioUer  bearing  Co.,  47,  Vii.lori,-i  Street,  London,  S.W. 
Belting. 

tljnney  &  Son,  Catherine  Street,  City  Uoad.  London   E.C 
Con,  Artliur,  &  Co.,  Camberwcll,  London,  S.E. 
tWrnwu.  tiukby  &  Cioodall,  Ltd.,  West  Grove  Halifax 
O.lmour,  W.  &  O.,  St.  John's  Hill,  Edinburgh. 
Boilers. 
Clayton,  Son  &  Co.,  Ltd.,  Leeds  City  Boiler  Works  Leeds 
Hartley  ,V  Sugden,  Ltd.,  Halifax, 
riionipson,  John,  Wolverliamplon. 

Boilers  (Water-tube). 

Babcock  &  Wilcox,  Ltd.,  Oriel  House.  Farnngdon  Street,  London, 
Stirling  lioiler  Co.,  Ltd.,  Motherwell,   N.B. 
Bolts,  Nuts,  Rivets,  etc. 
Bayliss,  Jones  &  Bayliss,  Ltd.,  Monniorc  Green,  Wnlverhampton. 
Herbert  W.  Periam,  Ltd.,  Floodgate  Street  Wi.rks,  Birnunghau. 
T,  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

Griftiu.Cli.iiles,  &  Co.,  F.xeter  Street,  Strand,  W.C. 
New  Zeal.Mid  Mines  Record,  Wellington,  New  Zealand. 
Spon,  E.  .>c  K.  N..  125,  Strand,  W.C. 
Boring  Machines . 
Asquilh,  William,  Ltd.,  Well  Road  Works,  Halifax. 
Kiles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Noble  &  Lund,  Ltd..  Felhng-on-Tync. 
.Swift.  George,  Clarence  Ironworks,  Halifa.v, 

Cables. 

Callcmld^  tabic  and  Construction  Co..  Ltd. 

Case-Hardening  Compounds. 

Hy.  Millei  &  Co..  Mlilgarth  Works.  Leeds. 

Castings. 

Asliiuce,  lienson,  Pease  !■:  Co.,  Ltd.,  Stockton-oii  Tees. 

Catalogues,  Printing,  &c. 

AtlMilic  l',css.  l.ld.,  \\eyni.nith  Street,  Manchcslci. 

Sp.illisw,.,,.le    AdveiliMiig    Agency,    Cluii    House,    Suiiey    Slreet, 

.strand,  W.C. 
Stafloid,  Aithur,  &  C.,  Dentcui,  ULiiaheslcr. 

Chucks. 

Kail  banks  Co..  78-So,  City  Road,  London,  E.C. 

Cisterns,  Tanks,  &c. 

Ashmorc,  Benson,  Pease  S  Co.,  Ltd.,  Stockton-on-Tees. 
Clayton,  Son  &  Co..  Ltd.,  Hnnslet,  Leeds. 

F.  A.  Keep.  lu.von  &  Co.,  Ham  Street,  Hirmingham. 
Clutches  (Friction). 

IJ.md  liiidge  &  Co.,  Castlcton  Iionworks,  Rochdale,  Lancashiie. 

Condensing  Plant. 

Beiin,  Sykes,  Haslingden,  near  Manchester. 

Concentiic  Condensei,  Ltd.,  23,  Northumbeiland  Avenue,  London, 

Mirrlees- Watson  &  Co.,  Ltd..  Glasgow 
Consulting  Engineers. 

Gibbs,  John,  &  Son,  So,  Juk;  Street,  Liverpool. 

G.  II.  Hughes,  A.M. LM.E..  U).  Old  yueen  Mieet,  Westniiustcr  V  W 
Melville  ,\  Macalpirec,  f.[5.  Walnut  Street.  I'hiladelphia.  I'a.    LI  S  A 
Mount  Il:ii-.,    A,   M  l.Mcch  1;.,    M.IMK      ir      Iroiimon'cr    lane 

l.oiKloii,  K,C. 
Continental  Railway  Hrrangements. 

Nortlurn  Hallway  of  France. 

South  F:astern  &  Chatham  Railway  Ci.. 
Conveying  and  Elevating  Machinery. 

Adolf  Hleicheit  &  Co.,  Lcipzig-Gohlis,  Germany. 

Temperley  l.ansporterCo.,  72,  Bishopsgale  Street   Within   London, 

Copper  and  Brass. 

W    Iltpton  ,\;  Son,  Hunsletl.anc,  Leeds 
Coverings  (Boiler). 
Magnesia  Covering     Ltd.,  Washington  .Station,  co.  Durham. 

Cranes,  Travellers,  Winches,  etc. 

(oscph  Booth  &  Bros.  Ltd,  Rodley,  Leeds. 

Niles-Bemcnt  I-  >nd  Co,,  25.25,  Victoria  Slleet,  London,  S.W. 

Cranks. 

C  arke's  Ciank  &  I-oigc  Co.,  Ltd,,  Lincoln,  England. 


Cutters  (Milling). 

Covcnlij  Ordnance  Works,  Ltd.,  Coventry. 

Pr..ll  \  U  hitney  Co.,  23-25.  Victoria  Street.  London.  S.W. 

t.  G.  Wngley  4i  Co.,  Lid.,  Foundry  Lane  Works,  Solio,  Birminuliam. 

Destructors. 

Heenan  .V  Fronde,  4,  Cliapel  Walks,  Manchester. 
Hoisfall  Desliin  101  Co.,  l.id.,  Armlcy,  Lccas. 

Dredges  and  Excavators. 

Delaugc  &  Lie.  hue.,  Hoboken,  near  Antwerp 
Rose,  Downs  &  I  humpson.  Ltd.,  Old  Foundrj,  Hull. 

Drilling  Machines. 

Asqniih,  William,  Ltd.,  Well  Road  Works,  Halifax. 

Niks-Hcmci.t-Poiul  Co.,  23-25,  Victoria  bticct   London,  S.W. 

Noble  \  l.und,  Ltd..  Felling-,  n-'lyi  c 

Swifl,  Geoige,  Claience  Ironworks,  Halifax. 
Economisers. 

E.  Green  &  Sou,  Ltd.,  Manchester. 
Ejectors  (Pneumatic). 

Hughes  .t  l.ancastei.  in,  Victoria  Sltcel.  London,  S.W. 

Electrical  Apparatus. 

Allgemeiue  F;iektriLit.-itsGesellschaft,  Berlin,  Germany. 

British  Wcstin,i;lionse  Electric  and  Manufacluring  Co.,  Ltd.,  Norlolk 

.Street,  Strand,  London,  W.C. 
Broadbcut.  T.  W.,  Vicloiia  Electrical  Works,  Huddersficld. 
Crypto   Electrical    Co.,   3,   Tyer's   Gatew.iy,    Bernicmdsey     Street. 

Loudon,  S.F:, 
Ebonctt<.s  Manufacturing  Co..  22,  Rosonian  Street.  London   E.C. 
Gent  &Ca.  Ltd.,  Faraday  Works.  Leicester. 
(Jreenwood  &  Batley,  Ltd..  Albion  Works.  Leeds 
India    Rubber,    Gulta    Percha,    and    Telegraph    Works  Co,  Ltd. 

Silvertown.  London.  E. 
Johnson  and  Phillips,  Ltd..  Victoria  Works.  Old  Charlton,  Kent 
Matthews  &  Yates.  Lid.,  Swiulon,  Manchester 
Mix  and  Gcnest,  Berlin,  W.,  Germany. 
Nalder  Bros.  &  Thunipson,  34,  Queen  Stieet.  London.  E.C. 
New  Gutta  Percha  Co.,  Ltd.,  Dashwood  House   New  Broad'Stree' 

E.C. 
Newton  Brothers,  Full  Stieet,  Derby. 
Phoenix  Dynamo  Manufacturing  Co.,  Bradford,  Yorks. 
Scolt,  E.,  S  Mountain,  Ltd.,  Xewc.istle-on-Tyne. 
Turner,  Atherton  &  Co.,  Ltd,,  Denton,  Manchester. 
B.  Weaver  &  Co.  (5,r  Ebontstos  Manufactui  ing  Co.),  22  Rosoman 

Slreet.  Clerkenwell,  London.  E.C. 

Engineers'  Supplies. 

Ahlers,  Ad.,  Whiiley  Bay,  near  Newcisllc-on-Tyue. 
Engines  (Gas). 

Campl  ell  Gas  Engine  Co.,  Ltd.,  Halifax. 

Cundall,  Son  &  Co.,  Ltd..  Airedale  Iron  Wolks,  Shipley. 

Engines  (Electric  Lighting). 

McLaren,  J.  and  H.,  Midland  Engine  Woiks,  Leeds. 
Engines  (Locomotive). 

Barclay.  Andrew,  Sous  S   Co.,  Ltd..  Caledonia  Works.  Kilmarnock 

Baldwin  Locomotive  Woiks,  Philadelphia,  Pa.,  U.S.A 
Hnnslet  Engine  Co.,  Ltd.,  Leeds,  England. 
Hudswell  Clarke  &  Co.,  Ltd  .  Leeds.  F:ngland. 
McLaren,  J.  &  H.,  Midland  Engine  Works,  Leeds. 

Engines  (Oi)) 


Kh 


,  Lt  i.    Dev 


Engines  (Stationary). 

MiiikLs  W.itson  Co.,  Ltd.,  Glasgow, 

Engines  (Traction). 

Juo.  Fowler  &  Co.  (Leeds).  Ltd.,  Steam  Plough  Woiks,  Leeds. 
Engravers. 

Jno.  Swam  &  Sou.  Ltd..  5K.  Faningdon  Stieet,  London,  E.C. 
Exhaust  Steam  Oil  Separators. 

I.aniaslci  .\  Toiiyc,  Ltd.,  Pendleton,  Manchester. 

Fans,  Blowers. 

Capel  Fan  Co.,  13.  Moseley  Stieet,  Ncwcastle-on-Tj  nc. 

&    Co.,    Ltd.,    "Sirocco"    Engineering    Works,  Pcllast 


Davids. 
Ircia 


;  Gi-een,  Wolverhampton. 


Fencirg  and  Gates  (Iron). 
Bayliss,  lones  {t  Bayliss,  l.ld  ,  Monn 

Files. 

Flocktor,  Tcnipkin  S:  Co.,  Ltd.,  Newhall  Steel  Works,  Shefhelt'. 

Fire  Bricks. 
I.  H,  s.o,kcv  &  S..II,  l.ld,.  Essex  Wharf,  CanningTown.  London.  E. 

Firewood  Machinery. 
M.  Glivei  X  Co..  Patentees  and  Saw  Mill  Kngincers   I  eeds 
Hill  anl  Heihcrl.  I.t  I..  Ore:.'  Central  Stieet    I.cicestci 
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WIRE  ROPES 


WIRE  ROPES 
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WIRE  ROPES 


STEEL  WIRE  ROPES 

AND   APPLIANCES. 
FLEXIBLE  STEEL   WIRE   ROPES 

FOR 

Cranes,  Lifts,  Hoists,  Etc. 

ABSOLUTELY    RELIABLE. 

ONLY    ONE    UNIFORM    QUALITY. 

Blocks,  Pulleys, 
Crab  Winches,  Tackle,  Etc. 
MINING  &  HAULING 
PLANT. 


Illustrated  Pamphlets 
may    be   obtained 
on  Application 


■ferift-xi^W^Xifr 


ROPEWAV     AT 


Ropeways  Constructed  to  Convey  from  50  to  2.000  Tons  per  day  to  Transport 
all   Descriptions  of  Materials. 

R.«d.  omces .  BULLIVHIVT    &    eO.,    Ltd..  wo^k,: 

72,  MARK    LANE.  T.,.pho„,No.  jnoAv.nu.    LONDON,     ENGLAND.     MILLWALL,  E. 
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Buyers'    Directory — ( Cuntnmed). 

Fountain  Pens. 

M.-ibie.  -1  odd  &  Hard,  nj,  Chcipslde.  London,  K.C. 

Forging  (Drop)  Plants. 
Brett  s  Patent  I.iflcr  Co.,  Ltd.,  Coventry. 

Forgings  (Drop). 
J.  H.  Williams  &  Co.,  Brooklyn.  New  York,  U.S.A. 

Fumac«s. 

Deighton's   Patent  Flue  &  Tube  Company,    Vulcan   Works.  Pepper 

Rorid.  Leeds. 
Leeds  Korge  Co.,  Ltd.,  Leeds. 

Gauge  Glasses. 

J.  H.  Jreasure  &  Co..  Vauxliall  Koad,  Liverpool. 
Toniey,  J.,  &  Sons,  Aston,  Iiirmin.i;liam. 

Gauges  (Pressure,  Vacuum,  and  Hydraulic). 

Ijohbie,  Mclnnes,  Lid.,  45,  Bolliwcll  Street.  Glasgow. 

Gearing. 

Ahlers,  Ad.,  Whitley  Bay,  near  Newcaslle-on-Tyrre. 

Angus,  G.  &  Co.,  Ltd.,  Newcastle-on-Tyne. 

Asquilh.  William,  Ltd.,  Well  Itoad  Works,  Halifax, 

Dixon,  \V.  K.,  &  Co.  00.  Percival  Street,  C.  on-JI.,  .Manchester. 

Reid  Gear  Co..  I.inwood,  near  Glasgow. 

Wild.  M.  B.,  &  Co.,  Argyle  Street,  Ntchclls,  Birmingham. 

Greases. 

bluni,,nii  and  Stem,  Ltd..  Plough  Bridge.  Deptlord,  London,  S  E. 

Hack  Saws. 

Baylies,  Charles,  Knuzden  Biook,  Blackburn. 

Haimners  (Steam). 

Uavis  &  Piimrosc.  I.eith  Ironworks.  Edinburgh 
.Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London.  S  W- 

Hoisting  Machinery. 

Sff  Conveying  Machinery. 

Horizontal  Boring  Machines. 

Asqurth,  U  ijliam,  Ltd.,  Well  Road  Works   llaliiax. 
Greenwood  &  Batley,  Albiorr  Works,  Leeds 
Niles-Bcnient  Pond  Co.,  23-25,  Victoria  Street  Lond.)n.  S.W. 
Noble  &  Lund,  Ltd.,  Kellingon-Tvne 
Sw.ft.  George,  Clarence  Ironworks,  Halifax. 
Hydraulic  Leather. 
Ahleis,  Ad..  W  hilley  Bay,  near  Newcastle-on-Tyne. 

Hydraulic  Machine  Tools. 

Niles-Bemer.t-Pond  Co.,  23-2.S.  \  ictoria  EIrcel,  London,  S\V. 
\auxhall  and  West   Hydraulic  Ungin.ering  Co.   Ltd.,    23,  Coll.ge 
Hill,  London,  L.C.  *^ 

Icemaking  ana  Refrigerating  Machinery. 

H.J.  West  &  Co.,  114  lis,  Southwatk  Bridge  Road,  London.  SE. 

Indicators. 

Dobbie  Wcliines.  Ltd.,  45,  Bolhwell  Street,  Glasgow. 
Hannan  &  Huchaiian.  75.  Robertson  Street,  Glasgow. 

Iron  and  Steel. 

Allen,  Edgar,  &  Co.  Ltd.,  Imperial  Steel  Works  Sheffield 

Askham  Uros.  &  Wilson,  Ltd.,  Sheffield. 

Buckley,  Saml.,  St.  Paul's  Square,  Birmingham 

Fairlcy  &  Sons,  James.  Old  Mint,  Shadwell  Street,  Birmingham. 

farnley  Iron  Co.,  Ltd..  Leeds  England 

Klockton,  Tompkin  &  Co.,  Ltd.,  Newhall  Steel  Works  Sheffield 

fried.  Krupp.  Urusonwerk,  Magdeburg-Buckau,  Uerniany. 

I.  Frederick  Melling,  14,  Park  Row,  Leeds,  England. 

Parlcer  Foundry  Co,,  Derby. 

Purden.  John  &  Sons,  Lambhill  Forge,  by  Maiybill  Gla.ciow 

"l-ondL'^Ec"'^*   *■'"•'   '•""■'   ^'""'''''    ''"■■    "'""^-  '■'"'    ■'^'"'^'' 
Waltei  Scoti.  Llii.,  Leeds  Steel  Woiks,  Leeds.  England, 

Ironwork  (Constructional). 

F.  A   Keep.  Juxon  S  Co.,  Barn  Street,  Birmingham. 

Ironwork  (Galvanised). 

FA.  Keep,  Jux.m  cV  Co.,  Barn  Street,  B, 

Lathes, 

Asquilh.  William,  Ltd..  Well  Road  Works.  Halifax 
liiadbury  &  Co.,  Ltd.,  Wellington  Woiks,  Oldham. 
Dean,  Smith,  and  Grace,  Ltd.,  Kcighley 
Eclipse  Tool  Manufacturing  Co.,  Linwoid,  near  Glasgow. 
Leckenby  Benton,  &  Co..  Perseverance  Ironworks  Halt  ax 
Mitchell,  h..  &  Co.,  Ltd.,  Klrsonage  W'orks    Ke°gl,  ;y 

Nobi;  ^'".".'mih''';'!^'  S"-,r3-^5'  '^:'"""=  »"••■•".  l-ondon,S.W. 
aoBle  i:  Lund,  Ltd.,  F<llinR-on.Tync. 

Swi''f'f''rl'  ''"'''""•""K  <-"•  11900).  Ltd..  King  Cross,  near  Halifax.. 
Swift.  George.  Claience  Ironworks.  Halifax. 

Lathe  Carriers 

Williams,  J.  H.,  &  Co..  Brooklyn,  New  Vork,  U.S.A. 


ngh: 


Laundry  Machinery. 

Hill  and  Herbert,  Ltd.,  Gnat  Central  Street,  Leicester. 
Summerscales.  \\  .,    i    Sons,    Lla.,    tnginccib,    Phcer.  x   1  1  undry 
Kcighley,  England. 

Lifts. 

VVaygood  &  Co.,  Ltd.,  Falmouth  Roao.  London.  SE. 

Lubricants. 

hli  niann  &  Stern.  Ltd.,  Plough  Bridge,  Deptford,  London  S.E 
Reliance  Lubricating  Oil  Co.,  The,  19  &  30.  Water  Lane.  Great  I  owir 
Street.  London.  E.C. 

Machine  Tools. 
Asquilh,  William,  Ltd.,  Well  Road  Works,  Halilax 
George  Addy  &  Co.,  Waverlcy  Works,  Shetheld. 
Bateman  s  Machine  Tool  Co.,  Hunslel.  Leeds. 
Bcanland,  Perkin,  &  Co.,  School  Close  Woiks,  Leeds. 
Bertrams,  Ltd.,  St.  Kalherine's  Works,  Sciennes,  tdinburgh. 
Bradbury  &  Co.,  Ltd.,  Wellington  Works,  Oldham. 
Breuer,  Schumacher    &    Co.,  Ltd.,    Kalk,  near    Cologne-on-Rhin 

(Germany). 
Consolidated  Pneumatic  Tool  Co.,  Lid  ,  Palace  Chambers,  9,  Bridge 

Street.  W'estminsler,  .S.W'. 
Cunhffe  «L  Crooni,  Lid  .  ilroughlon  Ironworks,  Manchester. 
Dean,  Smith  &  Grace.  Ltd.,  Kcighley. 

Denipsier,  Moore  c\;  Co.,  Ltd.,  49,  Robertson  Street,  Glasgow. 
FengI,  A.,  it  Co.,  Giallun  Street.  Altrincbani. 
Greenwood  &  batley,  Ltd.,  Leeds. 

jonesS  Lanison  Machine  Co.,i)7,iJueenVicloriaStreet.  London,  E.C. 
John  Lang  &  Sons.  Johnstone,  near  Glasgow. 
Luke  &  Spencer,  Ltd.,  Broadhealh.  Manchester. 

los.  C.  Nicholson  Tool  Co.,  City  Rd.  Tool  Wks.,  Kewcaslleon-Tync. 
Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Noble  &  l,und,  Ltd..  Felling-on-Tyne. 

Norlhern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Halifax. 
|.  Parkinson  &  Son.  Canal  Ironworks.  Shipley,  Yoikshire 
C  Redman  &  Sons.  Halilax. 
Resides,  12,  Aire  Street.  Brighouse,  Yorks. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  Errglano. 
G.  F.  Smith,  Ltd.,  South  Parade.  Halifax. 
Swift,  George,  Clarence  Ironworks,  Halifax. 
Taylor  and    Challcn,    Ltd.,   Derwent    Foundry,    Coustitutu  n    Hill, 

Birmingham. 
Vauxhall  and  West    Hydraulic  Engineering  Co..   Lid..  i\.  College 

Hill,  London,  K.C.  f  s  ..  ». 

H.W.  Wards  Co.,  I  i,.„ei  si,eel,  Hiimingham. 
T.  W.Waid.  Albion  \\..i  I  ~  ,Sh,  ...,.|ti.       "^ 
West  Hydiauhc  Kii.     .,     ,  ,  .       1  <c  Vauxhall  and  West  Hvdrairlic 

EngineeiingCc.   I        .-,-     .i  i;c  Hill,  London.  F;.C. 
Winn,  Charles.  &  c...  bi   1  i...i„.,s  W  orks,  Hirmingbam. 
Yorkshire  Machine  Tool  and  Engineering  Works.  I.ivcrscdge.  Yorks. 

Machinery  Merchants. 

Greenwood.  Tliom.is,  W.itcrsiie,  H„lifa.\. 

Marks. 

Piyor,  Edwaid,  &  Son,  tj8.  West  Street,  Sheffield. 

Metals. 
Delta  Metal  Co.,  Ltd.,  East  Greenwich,  London,  S  F 
Magnolia  Anti-Friction  Metal  Co.,  Ltd.,  of  Great  Biitain   jo  ( lueen 

Victoi  ia  Street.  London.  E.C.  ■      •  v 

Phosphor  Bronze  Co.,  Ltd.,Soi.thwaik.  London.  S  E. 

Metals  (Perforated). 

Brown,  Andrew,  is.  Co..  no.  Cannon  Stieet.  I  ondon,  F'.C. 
Meguin,  Fr..  ii  Co.,  I.ld..  Kngii.eeiing  W.  iks.  l)illingen-on-Saar. 
Staniar,  John.  c%  Co.,  Manchester  Wire  Works,  Manchester. 
Mining  Drill  Steel. 

Flockton,  Tompkin,  &  Co.,  Lid.,  Newhall  Sice!  Vv'oiks  bhcflicld. 

Office  Appliances. 

D..V  s  J.  h.i.  c*t  S.  n.  1  Id.,  30,  All  Saints'  \V.  rks,  Deibv 
Haldti,  \  Co.,  J,,!i.  AlbeilSquaic,  Mancheslei 
Hall  it  Co.,  B.  J..  39,  Vicloria  Stieet,  London,  S.W 
Inglesant,  T.,  it  Sons,  Ltd..  Atl.is  House,  Leicester 
l;^'l'''°M  ',-,'.''•■1  ""■!'*""  S"^«>.  ti"y's  Inn  Road.  London.  W  C 
Rockwell-Wabash  Co.  Ltd..  69,  Milton  Street   London   EC 
Shannon,  Ltd..  Ropemaker  Stieet,  London,  E.C 

Trading   and    Manufacturing   Co..    Ltd.,  Temple  Bar    House    Flefi 
Street.  London.  EC.  .  '  leci 

Oils,  &c. 

Blun.ann  and  Stem.  Ltd.,  ]'].,i,gh  Brirlge,  Depllord.  Lr.ndop,  J.E. 

Oil  Filters  and  Cabinets. 

Valor  Co.,  Lid..  Rocky  Lane,  Aston  Cress  Biimingl  am. 
Packing. 

Beldam  I'acking  &  Rubber  Co.,  93.94,  Graccchurch  Street.  I  ondon, 

Lancaster  &  Tonge.  Ltd.,  Pendleton,  Manchester. 
Rcdfein  Hi.  Co..  S..  Swan  Lane,  New  Brown  Street,  Manchestei 
Quaker  City  Rubber  Co.,  Coronation  House,  Lloyds  Avenue  )  C 
United  States  Metallic  Packing  Co.,  Ltd.,  Bradford.         '""'• '  '■ 

Paper. 

Lepard  &  Smiths,  Lid.,  29.  King  Street,  Covent  Card.  n.  1  ,,u, .,,     V 

Patent  Agent. 

'^^h^^i^^^i.  ^'■'•^'""•'^•.  >^o^"'»'  House,  X„i,o,kStreet 
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Wells'  Specialities 
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SUPPLIED  TO  THE  PRINCIPAL  COVERNIWENTS  FOR 
THE  NAVY,  DOCKYARDS.  Ac.  AND  TO  THE  LEADING 
ELECTRIC      LIGHT    INSTALLATIONS,      ENGINEERING 


WORKS.  CAS    ENGINE   MAKERS,  PRINTERS.  Ac.  *c 

OVER  11,000  SOLD,  g 
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WELLS'PUEH  WASTE    OIL'    FILTER. 


MONEY  SAVERS   to   any 
|V  USERS  OF  MACHINERY. 

Pay  first  cost  in  a  short  lime,  as  Dirtied  Oil, 
which  has  hitherto  been  thrown  away,  can 
be  filtered  and  used  annin  and  again. 


N".  I.— Fur  users  haviii);  only  a  snull 
qunii  ttty  of  oil  to  treat  Inu  syptiuii) 
17  in.  by  9  in 35/- 

No.  2. — Two    top   chambers   hold  about 

3  gallons  oil,  22  in.  by  lo  in.  50/- 

Xo.  3.— Two    lop  chnmbers  bold    about 

6gallonjoil.  27in.  hy  win.        ...    70/- 

No.  4. — Two    top   chambers    hold    about 

12  g:illons  oil,  36  in.  by  16  in.      ...  1 10/- 

No.  5. — Two    top    chambers    bold   about 

24  galb.ns  oil,  43  in.  by  23  in.      ...  189/- 

ICo.  6. — Very  powerful  Filter  for  treating 
hirgr  quantities  of  oil.  54  in.  by 
30  in 336/- 

Cipable  of  dealing  with  260  Oalls.  Oil  per  week. 
LARGER  SIZES  MADE  TO  ORDER. 


^  "So 


NO    OUTSIDE    POWER    REQUIRED. 

LIHE,    WHITING.  OR    COLD   WATER    PAINTS, 

Applied  at  a  speed  ot  from   8   to   10  square  yards 
per  minute.  In   a  manner  superior  to  bruati    work. 

One  -oiX  with  the  Macliii!C  on  rough  surl.ues  is  equal  to  two  applied  with  brushes. 

Will  save   First   Cost   in   a   Few   Days. 

.>0.    6*-    SmaU  Size  with  Detachable  Rail  i5     I  5S. 

f.         Price,    with   5  ft.  Pole.  Single  Spraying  Nozzle,  and       »  y.     ,  ^ 

£9   10s. 


WELLS' 
LIME& 
COLOR 
WASHER 


LICHTNINC 


Price,    with   5  ft.  Pole.  Single  Spraying  Nozzle,  and 
20  ft.  Special  Aimoured    Hose.     C-apacity  6  gals. 

a>r>      AA-    *■"";.  *'',"'    Wheels,   5  ft.  Pole.  Single    Spraying 
110.    t  Nozzle,  and  20  It.  Special  Armoured  Hose. 

0  Bama  capacity  as  No,  4  Haohln«. 

^     >0      5         ^'"''  ^■-"'  P°'"='.'^?"ble  .-ipravMng   Nozzle,    and  20  ft 


£10   10s. 


^  .  iv^.    ^.      Special  Armoured  Hose,  Large  Size.      Capacity  10  gals 

0  >0.    5*-  D'l'o  Ditto  fitted  with  Wheels.    £1|       I  5s. 

O  WELLS'    IMPROVED    LIIVIEWASH. 

0  MUCH   SUPERIOR  TO  ORDINARY   LIMEWASH.     SLAKED  Wl  I  H    WATER 


0  QUICKLY  MIXED. 

0 

0  Carrisge  Paid  i 

0  

O  A.    C.   WELLS 
0 


WILL  NOT  RUB  OFF.      LEAVES  A  GOOD  SURFACE. 
Price    13:'8    per   cwf., 
England  and  Wales,  (If  In  lots  of  3  cwt,  at  a 
linne,  12  8  per  cwt.i 


6    Co., 
O   100a,    Midland    Road,     St.    Pancras, 


LONDON,  N.W. 


No.  4a,  with   V 


cscoccsccssscsssoccssssssccccccoccccoccccooci^^cnccoccco 
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Buyers'    Directory  —{Conlinued). 

Photo  Gjpying  Frames. 

J.  Halden  &  Co.,  8,  Albert  Square,  Manchester. 
B.  J.  Hall  &  Co.,  39.  Victoria  Street,  London,  S.W. 

Photographic  Apparatus. 

Marion  &  Co.,  Ltd.,  22  and  23,  Soho  Square  London,  W. 

Pinch  Bars. 

Samson  &  Co.,  Garforth,  near  Leeds. 

Pipe  Wrenches  (Chain). 

Williams,  J.  H.,  &  Co.,  Brooklyn.  New  York.  U.S.A. 

Pistons. 

Lancaster  &  Tonge.  Ltd.,  Pendleton,  Manchester. 

Planished  Sheets. 

Zeitz  &  Co.,  21.  Lime  Street,  London.  E.C. 

Pneumatic  Tools. 

Consolidated     Pneumatic     Tool     Co.,    Ltd.,     Palace      Chambers, 
^.  Bridge  Street.  Westminster,  S,  W. 

Porcelain. 

Gustav  Richter,  Charlottenburg.  near  Berlin,  Germany. 

Presses  (Hydraulic). 

Greenwood  &  Bailey,  Albion  Works,  Leeds 
Niles-Hement-Pond  Co.,  23-25,  Victoria  Street,  London.  S.W. 

Publishers. 

Charles  GriiSn  &  Co.,  Ltd.,  Exeter  Street,  Strand,  London,  W,C. 
Spon,E.andF.N.,  125,  Strand,  W.C.        „       ,    ,     ^ 
^lew  Zealand  Mines  Record,  Wellington,  New  Zealand. 

Pulley  Blocks. 

Kr.imos  Ltd.,  Lotksbr«ok  Engineering  Works,  Bath. 

Pumps  and  Pumping  Machinery. 

Drum  Engineering  Co..  33.  Brook  Street,  Bradford. 
Enke    Carl.  Schkeuditz-Leipzig,  Germany. 

Frase'r  &  Chalmers,  Ltd.,  3.  London  Wall  Buildings,  London,  E.C. 
I  P.  Hall  SSons,  Ltd..  Peterborough, 
Hathorn,  Davey  &  Co.,  Ltd..  Leeds,  England. 

Positive  Rotary  Pumps,  Ltd.,  23,  Northumberland  Avenue,  London, 
W.C. 

Radial  Drilling  Machines. 

Asquith  William,  Ltd.,  Well  Road  Works,  Halifax. 

Greenwood  &  Batley,  Albion  Works,  Leeds. 

Mitchell,  D.,  &  Co.  Ltd.,  Parsonage  Works,  Keighley. 

Niles-Bement-Pond  Co..  23-25.  Victoria  Street,  London,  S.W. 

Noble  &  Lund,  Ltd..  Felling-on-Tyne 

Norlhern  Engineering  Co.  (iqoo),  Ltd.,  Kmg  Cross,  near  Halifax. 

Swift,  George,  Clarence  Ironworks,  Halifax. 

Rails. 

Wm.  Firth,  Ltd..  Leeds. 

Railway  and  Tramway  Fastenings. 

Bayliss.  Jones  ^V  Bayliss  Ltd.,  Moniiiore  Green,  Wolverhampton. 

Riveted  Work. 

F.  A  Keep,  luxon  &  Co.,  Forward  Works.  Barn  Street.  Birmingham. 

Roller  Bearings. 

Hyatt  Roller  Bearing  Co.,  47,  Victoria  Street,  London,  S.W. 

Rools. 

D.  Anderson  &  Son.  Ltd..  I  agan  Felt  Works,  Belfast. 
Clayton.  Son  &  Co.,  Ltd.,  Hunslet,  Leeds. 
Head,  Wrightson  &  Co..  Ltd.,  Thornabv-on-Tees. 
McTear  &  Co.,  Ltd..  Newtownards  Road,  Belfast. 
Mellowes  &  Co..  Ltd..  Sheffield. 

Ropeways  (Aerial). 

Bu'livant  &  Co..  Ltd..  72.  Mark  Lane.  London,  E.C, 
Pohlig,  J„  Ltd.,  Cologne,  Germany. 

Scientific  Instruments. 

Cambridge  Scientific  Instrument  Co.,  Ltd.  Cambridge. 

Shearing  and  Punching  Machines. 

Becker,  R.,  &  Co.,  53,  City  Road,  London,  E.C. 

Slotting  Machines. 

Noble  &  Lund,  Ltd.,  Kelling-on-Tyne. 
Sw.ft,Geo.rge,  CLncnce  Ironworks,  Halifax. 

Spanners. 

Williams,  J.  H.  &  Co.,  Brooklyn,  New  York,  C.S.A. 

Stampings. 

Thomas  Smith  &  Sons  of  Saltley.  Ltd..  Birmingham. 
Williams,  J.  H.,  &  Co.,  Brooklyn.  New  York,  U.S.A. 


Stamps  (Rubber). 

Rubber  Stamp  Co ,  1  &  2,   Holborn  Buildings  Bro.ad  Street  Corner 
Birmingham. 

Stamps  (Metal). 

Edward  Pryor  &  Son,  68.  West  Street.  Sheffield. 

Steam  Traps. 

Lancaster  &  Tonge.  Ltd.,  Pendleton.  Manchester. 
Steam  Wagons. 

Thoriiycroft  &  Co.,  Ltd  ,  J.  I..  Chiswick,  London.  W. 

Yorkshire  Pslenl  Steam  Wagon  Co..  Pepper  Road,  Hunslet.  Leeds. 

Steel  Structures. 
Ashmore.  Benson.  Pease  &  Co..  Ltd.,  Stockton-on-Tees. 
Clayton,  Son  &  Co.,  Ltd  ,  Hunslet,  Leeds. 

Steel  Tools. 

Buckley.  Saml  St.  Pauls  Square,  Birmingham. 

Pratt  X  Whitney  Co.,  23-25.  Victoria  Street,  London.  S.W 

Steel  (Tool  Steel). 

Buckley.  Saml.,  St.  Pauls  Square,  Birmingham. 

Flockton,  Tompkin  &  Co.,  Ltd.  Newhall  Steel  Works.  Sheffield. 

Stokers. 

Ed.  Bennis  &  Co.,  Ltd.,  Bolton,  Lanes. 

Stone  Breakers. 

S.  Pegg  &  Son,  Alexander  Street,  Leicester. 

Superheaters. 

A.  Bolton  St  C'...  j.l,  Ucansgate.  Manchester. 

Testing  Machines. 

Denison,  S.ind.,  &  Son,  Ltd.,  Hunslet  Moor,  near  Leeds. 

Time  Recorders. 

Howard    Bros.,  40,    Paradise  Street,    Liverpool,    and    loob.    Queen 
Victoria  Street,  London,  E.C. 


Thomas  Piggott  &  Co.,  Ltd.,  Spring  Hdl,  Birmingham. 
Tubes,  Ltd..  Birmingham. 

Turbines. 

Greenwood  &  Batley,  Albion  WoikJ,  Leeds, 
S.  Howes  Co.,  64,  Mark  Lane,  London.  EC. 

Typewriters. 

Empire  Typewriter  Co., 77,  Queen  Victoria  Street,  London,  E.C. 
Yost  Typewriter  Co..  50,  Holborn  Viaduct,  London.  EC. 

Valves. 

Holmes  &  Co..  W.  C,  Huddersfield. 

Hopkinson.  J.  &  Co..  Ltd..  Britannia  Works.  H udderslieid. 

Hunt    &    Mitton.    Crown    Brass    Works,    Oozells    Street   North 

Birmingham. 
Scotch  and  Irish  Oxygen  Co.,  Ltd..  Rosehill  Works,  Glasgow 
Shaw,  Joseph,  Albert  Works,  Huddersfield. 
Wiun.  Charles,  &  Co..  St.  Thomas  Works,  Birmingham. 

Ventilating  Appliances. 

Matthews  &  Y'ales.  Lid,,  Swinton.  Manchester. 

Water  Sof'.eners  and  Purifiers. 

I..i«eil  &  H  jort,  52,  Queen  Victoria  Street,  London,  E.C. 

Wagons — Steam. 

Thornvcrnft  &  Co.,  J.  I.,  Ltd..  Chiswick,  London.  W. 

Yoilishire  Patent  Steam  Wagon  Co..  Pepper  Road.  Hunslet,  Leeds. 

Weighing  Apparatus. 
W.  &  T.  Avery,  Ltd..  Soho  Foundry,  Birmingham.  England. 
Denison,  Saml.,  &  Son,  Ltd.. Hunslet  Moor,  near  Leeds. 

Wells  Light. 

A.  C.  Wells  &  Co.  looA.  Midland  Road,  St.  Pancras,  London,  N.W. 

Wire  Ropes. 

Bullivant  ^  Co.,  Ltd..  72,  Mark  Lane,  London,  E.C 

Wirt  Working  Machinery. 

Ed,  Brand  35.  Shakespeare  Street  Manchester. 

"  Woodite." 

"Woodlte"  Company  Mitcbam,  Surrey. 
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Miscellaneous 


TO  STEAM   USERS. 


OVER    400    WORKING, 

Averaging  a  saving  of  15  per  cent,  of  coal  and  30  per  cent, 
of  water.      Repeat    Orders   coining   in. 

RELIEVE     YOUR     BOILERS. 

Increase  the  efficiency  of  your  Engines  and  improve 
Production  by  placing  BOLTONS  SUPERHEATER  in 
!he    BacH  or   DowntaKe    Flue. 

To  Dry  and  Superheat  the  Steam. 

.  .  -   /'.i..-.vu;.jrj  :  ,;:c  .',.  /',..',«.-,».  aju/  So/c  .Va-'.crs- 

A.    BOLTON     &    CO., 

EniTincert'  anC*   Contrnctori;, 
49,    DeansgatB,    MANCHESTER. 


THE  HPEWRITEK  FOR  BEAUTIFUL  WORK. 


THE  YOST  TYPEWRITER  CO..   Ltd.. 
SO.  Holborn  Viaduct.  London. 


1^    High  =  Spccd    Lathes, 


OUR       SPECIALITY. 

The  fast  lieadslock  of  machine  illustrated  is  of 
new  design  arranged  to  admit  large  cone  and 
wheels.   Tlie  cone  has  special  oiling  arrangement. 


ScTid  lor   I'.iitijul.i 


ikI   I'ric 


in   Centre  Lathe  for  Highspeed  Steel, 


LECKENBY,  BENTON  &  CO. 

Perseverance  Ironworks.    HALIFAX. 


leicgrann:  'MiLLiNa.   SMBFFiELD."      for  thc  Ctitcst  and  niost  UplO-DdtC 

National  Telephone  No.  :  q8s. 


HEAVY=  = 
MACHINE 
TOOLS   =  = 


PI  ATE    BENDING    MACHINF. 


WRIit   .   . 

GEORGE  ADDY  6  Co.. 

WAVERLEY   WORKS.  SHEFFIELD. 
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Machine   Tools 


CUNLIFFE  6  CROOM,  ua 

Broughton  Lane. 


MANCHESTER.  England, 

Teleeraphic  Address 

"Lathe,   Manchester." 


Showrooms 
66.    VICTORIA     ST.. 
MANCHESTER. 

AskforDescriptive  Sheet. 

/PATENT 
Planing  .  . 
Machines, 

SHECI.-^L   FE.'XTURES 

Detp  Bed,  Strong  Table 
Unrestricted  Belt  Angle,. 
All  Gears  and  Rack  Cut 
Absolutely   No  ShocK 

when   Reversing. 

REVISED    PRICES. 

P.1II  races  to  L-k\  ;ite  st  1  cws.    Tr.iverse  c.-lii 

be  nltered  from  Ui^  liiii-st  to  .t  lircid  cul 

\v-ivl>-m.ntlunf  isiuTininc 


Cable  Bending  and   Splicing  Vise. 


SF.SIt  lOh-  l>F\(  RU'lh^X. 


J.    PARKINSON    &    SON 

SHIPLEY,    England. 

Cables^  "TEMPLES,  SHIPLEY    '  Cock-  :  A  B  C  5II1  Edilion 


GREENWOOD  &BATLEY,L' 


Machine  Tools. 

Dynamos  &  Motors. 

De  Laval's  Patent 
Steam  Turbines. 


HIGH  SPEED  LATHES 

OLR  SPECIALITY 

HICH  GRADE 
MACHINES 

only,  in  stock  for 

Immediate 

Oclivcry. 

it\,jt,i,^l,cj  IS7I.  I 
C.     REDJVIAN     &     SONS,    Parkinson  Lane,  Halifax. 
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Machine   Tools 


An  Ideal  Lathe  for 

Power  and  Handiness 

IS    THIS     24=in.   SWING   SURFACING    AND 
BORING      LATHE      FOR      HIGH      SPEEDS. 


"» 

,    3    n  n. 

»r 

"'         J 

Specially   adapted   for   Machining   Motor   Car   parts. 
SEND    FOR    1905    CATALOGUE. 

Dean,  Smith  6  Grace,  l 


TD.. 


KEIGMLEY, 

London  Ajcents :    BLCK   &   HICKMAN,   Ltd.,   \\  hitecliapcl   Road. 
AKent  for  France:    LOUI.S    BJ£SSE,   39,    Rue  dt   l.appc,   Paris 


EMabli^heJ    1865. 
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TheJOS.  C.NICHOLSON  TOOL  CO. 

Engineers  and  Machine  Tool    Makers, 
NEWCASTLE=ON=TYNE. 

POWERFUL        STANDARD 
Screen=Cutting,  Sliding  and  Surfacing 

LATHES. 


Do  You  Want  Any 

ill  PRESS  TOOLS, 

i— ^         JIGS,  CUTTERS. 
RIMERS, 
GAUGES? 

'f    •^i).    f-und    \our 
requirements,  and 

A.  FEHGL  &  Co., 

ALTRINCHAM, 

Will    submit   design    and    price.    /    .3 
INVENTORS-  MODELS  WORKED   OUT  AND 
MANUFACTURED. 
5TA.MI>IN(i5  TO  THH  TR.ADE. 


AtARCH    23     1906 
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pA®[i^  Wll^I^Orir      Machine  Tools 
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Hartness 
Automatic 

¥V»  The   must   aatis- 

IliP     [iicldi'v    lueaiis  yd 
'*'**'     devised  jov  the  pro- 

dllClinll  of  SCl'ilC 

threads. 


HIS  Die  is  not  only  used  on  all  Hartness  Flat  Turret 
Lathes,  but  is  now  working'  on  nearly  all  otlier  makes 
of  Turret  Lathes.  The  new  Xo.  4  is  admirably  suited  to 
Automatic  Machines. 

Cam    takes    bearing    direct    on    back    of    Cliasers,    insuring 
almost  [jerfecl  lead. 

Chasers  can  be  instantly  changed. 

The  adjustment  is  the  easiest  of  any  Die  on  the  market. 

All  reeular   Chasers  (or   Screwing  Di;  0,  together   with  many 
special  and  Acme  sizes,  kept  constantly  in  stock. 


^^'rite  to-dav,  giving  parriculars  of  vour  requirements  ti. 

JONES  ^  LAMSON  MACHINE  CO, 

"Jubilee  Buildings,"  97,  Ouecn  \'ictoria  Street, 

LONDON. 

Telegrams:  "  Turretorum,  [.ondoii.  "  'rc-le[)lioiie  Xo.  Sj4  Bank,  IvOiuloii. 

Glasgow:  129,  Trougate. 
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Machine   Tools 


Twist  Drills  and 

Milling  Cutters 

Manufactured   from   Cammell    Laird    8c   Co/s 

0172  HIGH-SPEED  STEEL 


CAN    HE    ()]5T.\I\1-:D    1-KO.M- 


LONDON. 

ISl'i  K     i\:     illCKMAX,    Ltd., 

2.   Whitcchapel   Koad.  K.C. 
C.     W.     l^UKTON     GkIKFITHS     &     CO., 

Ludgate  Square,  Liulg.itc  Hill,  E.G. 

C.     ("HUMIIII.I.    &    Co.,    Ltd., 

.),  Leonard  Street,  Finsbury  i'avemcnt,  E.G. 

SriU'CHAKIiT     &     SCHUTTK, 

34,  Victoria  Street,  S.W. 
GLASGOW. 

JUi  K     iV-     Hl(  KMAN,    Ltd.,  45,   Hopt  Street. 

C.    W.    J-!uKTO\    CjKii-i  rriis  ^^  Co., 

57,    Finiiiesloii  Street. 
C.     CllLK(   lllLL     iS:     Ci_).,     Ltd., 

9,   Wellington   Street. 

BIRMINGHAM. 

Buck    \'    IIkkm.w,   Ltd.,    ' 

191 .  Ci>r|Tirati<in  Street. 
C.  CllUKGlIII.L  &  Co.,  Ltd.,  Allierl  Street. 
R.     Ll.()\Ii    &     Co.,  Steelhou^c   I.ane. 

MANCHESTER. 

Buck    \    IIkk.man,   Ltd., 

(kiaidian  liiiilding';.  Cross  Street. 

C.   CiiUKciiiLi.  &    Co.,    Ltd., 

2,   Gliarlotte  Street,    Mosley  Street. 


SHEFFIELD. 

CaM.MELI.   L.\1KIi&  Co.,  Ltd.,  Cvclops  Works. 

LEEDS. 

G.    Dkileuck   &   Co., 

King  Street  and  Qiieliec  Street. 

NEWCASTLE  ON  TYNE, 

C.  CiiUKt  im.L   &   Co.,    Ltd., 

Alhion   Buildings,  St.    lames  Stree'l 

EDINBURGH. 

D.  ]•".     W'lSUART    &     C".,    18,  Picardv  Place. 

BERLIN. 

.SCllUillAKI>T     &     .Si  IIU-ITK, 

.■<pandauer  Stiasse,  59, 

PARIS. 

.\l,l  KEIi     llKKllI' KT.     Ltd.,  ' 

47,    lioulev.ird   de    Magenta. 

STOCKHOLM. 

.ScilCi   IIAKDI'     i\:     .S(   Ili'-ITK,  V.»sagatan,  24. 

VIENNA. 

.SCllfi   IIAKUI'     vK;     Si   IICTTK,  Hreitegasse,    17 

MILAN. 

.Ai.iKEii   Hkki;ekt,  Ltd., 

Via  Tonnnasso   Grossi,   i 

NEW   YORK. 

HKKltKkl-    T.WEOK,  82,  Centre  Street. 


AND    THE    MAKERS, 


The   Coventry   Ordnance   Works   Limited, 


COVENTRY. 
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[||p^®g'§;;^^imTVf  Machine  ToohTScT^ 

LAUNDRY 

MACHINERY 

and  Steam  COOKING  APPARATUS. 


Please  write  for  our   New  Catalogue,   N. 


SunimerSCaleS,  Ltd.,  England 


High-Class  Lathes 
&  Radial  Drills. 


Write  for  our  Lists. 


Telegrams: 

Tools.  Keighley ." 


D.    MITCHELL    &    CO..  Ltd.,    Parsonage  Works. 

KEICHLEY. 

On  War  Office  and  India  Office  Lists 


BATEMAN  THREE-SPEED  PLANERS 


The  Mncliine  illii«lial>:d  has  :.  v: 
cul  of  20,  40.  and  60  (t.  per  min 
t.iast.int  return  of  160  ft  per  min.  V 


Send  lor  cur  Sprcd  Tjblc. 

Address  '•  A.J.," 
BATEMAN  S     MACHINE       ^ 
TOOL  CO..  Ltd.. 

Hunslet.   LEEDS. 


^<.  in,  V  3'  in.  X  I2ft.  w  til  tliree-specd  Ke.lr  \tox. 


Dempster,  Moore  &  Co.,  Limited, 

ENGINEERS,     GLASGOW. 

Modern  Machine  Tools  of  all  Kinds. 

SPECIALITY    LATHES  FOR  HIGH-SPEED  CUTTING, 


^  rom  .T  Photot:raDh    of  a  9     Inch    lll({h.5p.-i.i1    I.    th 
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Gearing,   ^c. 


Heywood  and  Bridges 

PATENT     FRICTION     CLUrCHES 
GEARING  &  HAULING   PLANTS. 


Specify  o. 

Clutches  ail  i 

you      will  not 
regret  It. 


200  PAGE 

BOOKLET 
FREE 

on  application. 


It  will  tell 
you  all  about 
our  Clutches 
and  Gears 


DAVID  BRIDGE&co. 

Castleton  Ironworks,  ROCHDALE,  Lanes. 


LONDON    OFFICE:    35.   Queen     Victoria    Street.    E.C.' 


W.    L.    DIXON&CO.,60P    rciv.lS. 

C  -on-M.. 

MANGtiESTEI{. 


Buffalo- 
Raw-Hide 
Silent  Gears. 

MOST  DtRABLE. 
BEST  FINISHED 
6"  BEST  VALUE 

in     ihe    Martlet. 


Electric  Hauling    C9r£S.A.X^S 

Main  and 

Tail 
Main  Rope, 
Endless 

Rope, 
and 
Portable, 

Hoistini!, 
and    Hauling 
Gears. 

lYi.  B.wiLD  &  co.rr.'.:.i:r^^ 

BIRMINGHAM. 


VULKANUS 

,    Spring  Power  Hammer. 


The  most  practical,  easily  managed,  adaptable,  and 
durable  spring  power  hammer  in  existence. 

Ihe  '■  Vulcanus"  foraes  fast  and  well. 

It  can  be  used  both  for  heavy  and  small  forgings- 

It  is  very  suitable  for  welding. 

It  is  easy  to  erect  and  easy  to  manage. 

Tabes  up  but  little  room. 

Great  striking-power  in  connection  with  little  motive 
power. 

HUNDREDS    !N    USE. 


Aktiebolaget  B.  A.  HJORTH  &  Co.,  Stockholm, 


Makch  23,  I9c6. 
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PtfS^  WllI^ItTlff        Time  Recorders 


:m 


EMPLOYERS     OF    LABOUR 

Can  save  at  least  5°  o  ON  THEIR  WAGES 

BILL,  and  thousands  of  employers  do  so  by 
the  use  of  the 

"Dey'Time  Registers 

which    are    automatic    machines     for     registering     the    hour    and    minute    at 
which    Employees    start    and    finish    worK, 

and,  with  the  New  Attachment  provides,  in  addition  to  the  weekly 
time  and  wages  sheets,  the  CARD  SYSTEM  for  COST  KEEPING. 

The  "DEY"   combines  on   THE    ONE    MACHINE   the  good 
points   ot    all    other    Automatic    Time    Recorders  on  the   market. 

They   are    of   British    Manufacture    Throughout. 

The y   are   absolutely  the   best  Time   Recorders  in  the   World. 

They  are   the  cheapest  up-to-date    machine  on  the  market. 

They  are  guaranteed  perfect  in  every  detail. 


THEY     COMPEL     PUNCTUALITY. 

The  "  Dey  "  time  and  wages  sheets  combined  do  a^vay 
v%  ith  time  booKs,  wages  booKs,  and  save  90  "  ^  of  clerical 
^orK.  Tbey  are  a<laptable  to  every  requirement,  no  matter 
how    complicated. 

A  firm  using  15  machines  writes  :  We  ^h.ill  he  >orry  when  ut 
change  the  boiler-shop  machine,  as  it  was  o.ie  ol  the  earliest,  and  has  had  the 
roughest  of  usage  together  with  the  maximum  of  vibration,  and  rudest  ot  shocks  . 
but  it  has  .gone  on  working  the  whole  lime  (nearly  six  yearsi  night  and  day,  am' 
when  it  goes  to  you  for  repairs,  it  will  be  the  first  time  it  has  been  in  the  inlirmarv 


KuII  particulars  from  the  Patentees  and  Manuiai-Iuicrs  — 

HOWARD    BROS., 

40.   Paradise  Street,  LIVERPOOL. 

TL1.E1.IUFHIC   .ADDHESS  :    ■:>ONStZ.    UVtRPOOU"  lELEfHoXE:   rt~-    UVEKl-OOL 

I^ondon  Offices  :  lOOJb.  Queen  Victoria  Street.  E.G. 
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Index  to  Advertisers. 


Advertisements  not  appearing  this  week  will   be   found   by   reference   to  the    preceding    or    following    issues 
the  exception  of  those   appearing  monthly. 


Addy.  George   &  Co 

Ahlers,  Ad.  

Allen,  Edgar.  &  Co..  Ltd         

Al'gemeine  Elcktricitals-Gesellschaft 

Anderson  it  Son   Ltd.,  D 

Angus. G.,  &  Co.,  Ltd.  ...        Inside  Front  Co 
Ashmore,  Benson,  Pe.ise  &  Co. 
AsKham  Bros.  &  WMson,  Ltd. 

.Uquith,  Willi.am.  Ltd 

Atlantic  Press      

A»ery.  Ltd.,  \V.  &  T 

Babcock  and  Wilcox,  Ltd 

Baldwin  Locomotive  Works 

Barclay,  Andrew,  Sons  &  Co  .  Ltd.  .. 
Bateman"s  Machine  Tool  Co. 
Ba\lss,  Jones  it  Bayliss,  Ltd. 

Oulside  Fiont  Cir 

Baynes,  Charles 

Beanland.  Perkin  &  Co 

Becker.  R.  &  Co 

Beldam  Packing  and  Rubber  Co.      ... 

Benn,  Sykes        

BennisA  Co.,  Ltd..  Ed 

Bertrams,  Ltd 

Binncy  &  Son      

Bleicnert  iV  Co.,  A 

Blumann  &  Stern,  Ltd 

Bolton  &  Co..  A 

Booth  &  Bros.,  Ltd.,  Joseph    Inside  Back  Cov 

Brand,  Ed 

Brett's  Patent  Lifter  Co.,  Ltd. 

Breuer,  Scliumacher  &  Co 

Bridge  &  Co..  David     

British  Advertiser  Service  Bureau    ... 
British  Westiiighouse  Electric  antl 
Manufacturing  Co.  Ltd.  .. 

Broadbent.  T.  W 

Brown.  Andrew.  &  Cc.  hiMde  Kn.nt  Cov 

Brown  &  Mav.  l-td 


Callender's  Cable  Construction  Co., 
Lid 

Cambridge  Scientitic  Instrument  Co.. 
Ltd 

Campbell  Gas  Engine  Co 

Capell  Fan  Co 

Clarke's  Crank  &  Forge  Co.,  Ltd.      ... 

Clayton,  Son.  &■  Co..  Ltd 

Concentric  Condensers.  Ltd 

Consolidated  Pneumatic  Tool  Co..  Ltd. 

Cort.  Arthur.  Sc  Co 

Coventry  Oidnance  Works,  Ltd. 

Crypto  Electrical  Co 

Cundall.  Son  &  Co..  Ltd. 

Cunlifte  &  Croom,  Ltd  

Davidson  &  Co.,  Ltd 

Davis.  John,  &  S  m  (Derby),  Ltd.      ... 

Davis  &  Primrose  ...  '       

Dean.  Smith  &  Gr,ace,  Ltd 

Deighton's  Patent  Flue  it  fube  Co.,  Ltd. 

Delange  &  Cie.  Mc 

Delta  Metal  Co.  Ltd 

Dempster.  Moore  &  Co    l.kl 


De 


.  S..  &  ! 


.  W.  L.,  &  Co 

Dobbie-Mclnnes.  Ltd 

Drum  Engineering  Co 

Ebonestos  Manufacturing  Co. 

Empire  Typewriter  Co 

Enke.  Carl 


Fairbanks  Co.      ... 
Fairlev  &  Sons.  James 
Farnley  Iron  Co..  Ltd. 
Fenul.  A.   K  Co.  ... 
Firth,  Ltd.,  William 


Outside  B.ick  Co 


Fleming, Birkbv  &  Goodall,  Ltd.      ... 
Flockton.  Tomnkin  &  Co..  Ltd. 
Fowler.  John,  it  Co.  (Leeds),  Ltd 

Gent  it  Co..  Ltd 
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In    use   in    all    Countries. 
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SOMETHING    NEW. 

How  to  deal  with  Inward  Invoices. 
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detail  before  arriving  at  any  required  invoice  ? 
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YOU  OUGHT  TO  KNOW  SOMETHING  ABOUT  THIS. 
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It   SUPERHEATERS 
Our  Speciality 
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Steel  and   Iron 
Tubes.  Steam  Pip. 
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>       "CAMPBELL" 

t  GAS  ENGINES  4  SUCTION  PLANTS, 
I  OIL  ENGINES  &  PUMPS. 


SOLE  MAKERS— 


I  THE  Campbell  Gas  Engine  Co. 

J  Halifax,    England.       Limited. 
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:t  jT.at'wSrs  not  if 

U  B  interested  in  m&tters  mechanic!i\ 

ASHORE  or         AFLOAT 

DANIEL'S  P.P.P.  will  appeal  to  you. 

It  oanr.ot  score  a  red.  ani  never  hurts  a  tank  a:-count. 
It  converts   waste  energy  into  useful  work. 

WE   KNOW    HOW,    WRITE.   AND    WE'LL   TELL   YOU    WHY. 

N.B. —  if   lliis    iiiLciv    ihc    /  ■.!    I    aIk,    uses   a    spanner    on    Ins    pinnp,    mijine,   or   coinrie-sor    ylanils.    he 
uill   liear  something  to  his  advantage  .about  AUTOMATIC  P.P.I'.  PACKING  bv  coinmiinicating  with— 


Ronald   Trist  &   Co., 


QUAKER   CITY    RUBBER   CO., 

4,   Lloyd's  Avenue, 

LONDON,   E.C. 


B  I  rsl  IM  E  Y'S 


Asblubric  Lubricants 

REGISTERED     TRADE      MARK. 

If   you  require    REALLY    FIRST  CLASS    LUBRICANTS,    or  if  you  have  any   trouble  with  vuhat  you  may  be  using,  write  to 
BINNEY  &  SON,   stating  for  what  purpose  required,  and  they  will  be  glad  to  forward  samples  far  trial  and  full  particulars 
of  their  "  ASBLUBRIC  "    LUBRICANTS,   which  do  not  fall  to  give  satisfaction. 

''"'°"*  BINNEY    &    SON, 

CATHERINE    STREET,    CITY    ROAD,     LONDON. 

L  11. 11  ' 


BIRMINGHAM,    LEEDS, 
GLASGOW,  and  COVENTRY. 


PILOT    PACKING. 


A  CONTINUOUS  WHITE  METAL  BAND  ON  THE  ROD. 


THE   BELDAM    PACKING  &   RUBBER  CO., 

Tdefirams     o.NR.   xu  93-94,  Gracechurch  Street, 

LONDON,   E.C. 


■CoNRri.Ali 
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The  Offices  of  "  Pack's  Wkeklv," 

'TPHE  Colonial  Conference  which  was  to  have  been 
held  this  year,  having  been  postponed  until 
Kioy.  a  breathing  space  will  be  afforded,  enablint; 
Colonial  representatives  and  others  to  jierfect  thi- 
machinery  of  the  proposed  gathering,  and  lay  the 
foundations  of  substantial  work.  Such  gatherings 
mav.  and  it  is  to  be  hoped  will  be,  in  a  secondary 
degree,  pleasant  holidays  for  Colonial  statesmen,  but 
primarily  they  are  expected  to  bring  about  Imperial 
organisation,  and  if  this  is  to  be  effected  by  Colonial 
conferences,  it  can  only  be  with  the  aid  of  efficient 
"  spade  work."  In  other  words,  there  umst  be  a  ver\ 
careful  predetermination  of  aims,  and  a  timelx 
collation  of  facts  and  figures  bearing  upon  the  ques- 
tions to  be  discussed.  That  there  is  much  to  be 
done  in  the  shape  of  Imperial  organisation  from  a 
business  point  of  \-iew  alone  is  unquestionable.  How 
much  the  next  conference  will  undertake  is  anoth(  1 
matter.  Mr.  Geoffrey  Drage.  discussing  this  question 
last  week,  in  an  admirable  paper  before  the  Socictx 
of  Arts,  gave  in  his  abstract  of  contents  a  series  ol 
questions,  the  very  magnitude  of  which  is  calculated 
to  give  pause  to  the  most  enthusiastic  reformer. 
But  where  there  are  so  many  anomalies  and  grievancr- 
to  be  attacked  a  start  must  be  made  somewhere,  and 
Mr.  Drage's  paper  is  welcome  because  it  furthers  thi- 
end. 


Passing  over  the  details  given  of  Sir  F.  Pollock- 
Committee  and  its  proposed  Imperial  organisation, 
its  Imperial  Advisory  Council,  and  intelligence 
department  for  the  civil  affairs  of  the  Empire,  and 
Imperial  Commission  for  sjiecial  incjuiries — ])roposa!s 


iptc 


(1  with  some  alterations  by  .Mr.  Lyttelton — 
we  are  led  by  the  author  to  a  consideration  of  the 
\ai  ions  matters  affecting  the  commercial  world,  which 
call  tor  unilormity  of  legislation  and  administration. 
SoiiK-  (M  them  do  not  directly  concern  us  ;  others 
wr  lia\T  i>iii"sel\-es  dealt  with  froiu  time  to  time. 
.'Ml  of  th<-m  will  require,  as  .Mr.  Drage  says,  hard 
thinking,  more  metliod.  and  more  svstem. 


Our  patent   regulations  are  still 
.Mr.  Drage  sums  it  uji  in  this  w,i\-  :   - 


far  from  [jcrfect. 
In  a  cominunitv 


/'/;,./,>.       /;///,•//   anil  Fry.^ 

SIR   JOHN    I.    THOR.NVCNl 
(».'  fa^e  6jc.) 
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dependent  aho\-e  all  otht-rs  on  tlie  in\■entivene^s  of 
its  citizens,  it  is  a  grave  anomaly  that  to  secure 
an  invention  thronsliout  the  King's  dominions 
it  is  necessary  to  take  out  not  one,  l)ut  at  least  twenty- 
eight  patents,  and.  whereas  a  ])atent  good  lor  the 
whole  of  the  L'nited  States  costs  {'20.  a  ))atent  good 
lor  the  United  Kingdom  costs  {'100,  and  for  the  whole 
Empire  from  {"500  to  /600.  In  Canaila  a  patent 
must  be  worked  in  two  years,  wln'rcas  in  other  jiarts 
of  tlie  Empire  no  such  condition  exists." 

"  It  is  the  same  with  the  law  affecting  tiade  mark--. 
We  have  indeed  at  last,  in  l')05.  amended  the  law 
as  to  the  registration  and  protection  of  trade  marks, 
though  the  rules  issued  thereunder  by  the  Board  of 
Trade  appear  to  require  attention,  lliil  the  law  in 
tlie  l'nited  Kingdom  and.  the  law  in  British  India 
is  different,  and  the  law  in  the  West  Indies  is 
different  again.  Indeed,  Barbados  and  Jamaica 
possess  different  regulations.  What  is  wanted  is 
an  Imperial  definition  of  a  trade  mark,  a  similar 
system  of  law  and  practice  with  regar<l  to  registration 
throughout  the  Empire,  and  some  cheap  and  simple 
method  of  e.xtending  the  protection  of  any  mark 
registered  in  any  one  part  of  the  Empire  to  the  whole 
Empire.  At  present  to  protect  a  trade  mark  through- 
out the  Empire,  between  50  and  40  registrations 
must  be  effected,  five  in  South  Africa  alone,  and,  it 
is  needless  to  add,  the  process  is  alwavs  more  or  less 
costly.  The  recent  amendment  of  the  English  law 
brings  out  more  clearly  the  divergence  of  English 
from  Colonial  law.  but.  on  the  other  hand,  an  attempt 
has  been  made  in  the  Commonwealth  (if  .Australia 
fo  consolidate  the  existing  law  of  the  difteient  States 
on  the  lines  of  the  Act  of  1403,  a  mo\ement  in  the 
right  direction  which  is  worthy  of  record."  Se\eral 
minor  grievances  suffered  liy  commercial  men  troin 
local  legislation  ai'e  incidentally  di^cn-.se(l,  such  as 
Oiiebec's  tax  on  commercial  tra\elleis. 


in  the  administratis  tield  the  autlioi  points  mit 
that  "  there  is  still  a  great  deal  to  he  done  in  reform- 
ing the  methods  liy  which  information  of  \-alue  to 
business  men  is  C(jllected  and  disscnnnaled.  The 
recently    published     j-tritish     Empire     census,    is    a 


step  in  the  right  direction.  There  is  still  an  im- 
mense amount  to  be  done  in  the  way  of  organi- 
sation of  information.  A  Committee  of  the  British 
Association  pointed  out  in  a  report  jniblished  last 
autumn  (i)  the  desirability  of  a  common  statistical 
method  within  the  British  Empire,  and  the  inter- 
change of  views  with  the  object  of  reaching  a  common 
method  of  classilication.  estimation  of  \alue  and 
record  of  the  origin  and  destination  of  goods  ;  (2) 
the  desirability  of  jniblishing  an  annual  report  on 
the  trade  of  the  Empire  on  a  scale  sutficiently  large 
to  ])resent  in  considerable  detail  the  trade  of  the 
King's  dominions  lieyond  the  seas  :  (3)  tlie  desirability 
of  extending  the  uniformity  attained  in  .Australia 
by  the  juiljlication  of  the  year-book  of  the  trade  of 
the  Australian  Commonwealth,  and  in  <  anada  by 
the  statistical  year-book  of  Canada.  aii<l  the  report 
of  the  Canadian  Department  of  Trade  and  Commerce. 
There  is  at  ))resent  no  year-book  on  the  trade  of  the 
South  African  Customs  Union,  and  in  the  A'Wst 
Indies  there  is  need  of  closer  customs  relations,  and 
the  isiue  of  a  joint  annual  report.  A  common 
system  should  obtain  in  India,  the  Straits  Settlements, 
and  the  other  Asiatic  possessions  of  Cireat  Britain. 
It  should  be  added  that  the  mtormation  as  to  the 
Crown  Colonies  is  \-erv  delicient  and  lacking  in  uni- 
formitv  ;  (4)  the  inipoitanc.'  ol  a  ]iiet.itor\-  note 
being  |)refixed  to  the  statistical  scheme  of  each 
colony,  explaining  the  system  of  valuation,  of  regis- 
tration of  origin  and  destination,  inelusi\-e  and 
exclusive  of  transhipment  and  transit  trade,  bullion 
and  specie,  bunker  coal,  etc..  and  affording  other 
comments  to  assist  the  jiroper  interpretation  of 
statistics  :  (3)  the  iniportaiice  that  both  ior  obtaining 
a  more  lelialile  iiiterion  ot  ti.ide  and  production  of 
each  colony,  and  (or  the  establishiiieiit  ot  satisfactory 
compari.sons  as  to  the  ])roducti\'e  |Hiwei  ol  the  several 
States  of  the  iMupire.  import  and  export  statistics 
should  be  su))pleinented  by  a  system  ol  lii^uri'S  show- 
ini;  the  interna!  trade  and  production  ol  each  colon}'  : 
(())  the  impoitanct'  of  establishini;  a  coniiiion  statis- 
tical year. 


"  Something;     analogous    to    the    consular    service 
should  be  establisheil  in   the    Colonies.      .Vt    the  pre- 
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SJiU  moment  there  is  in  Canada  not  a  single  official 
ajjpointed  b}'  the  Britisli  Government  to  report  upon 
co.TiTiirciaJ  matters  for  thi  binelit  of  the  British 
exporter,  while  there  are  no  less  than  iSt)  consular 
and  trade  agents  of  various  ranks,  appoint  eil 
bv  tlie  United  States  Government,  scattered  through 
Canada,  reporting  to  Washington  regularly  on  every 
conceivable  topic  of  commercial  information.  These 
reports  are  promptly,  printed  in  the  United  States 
DaiJv  Consular  and  Trade  Reports,  and  distributed 
by  mail  free  (by  thousands)  in  every  State  of  the 
Union.  Ths  Canadian  market  is  laid  bare  to  the 
.\merican  exporter.  Every  opportunit\'  is  made 
known  to  him.  Should  the  United  States  exporter 
desire  further  information  upon  an\'  commercial 
matter,  anywhere  in  Canada,  he  has  some  one  on 
the  spot  to  whom  he  can  write,  paid  to  do  his  bidding." 
Mr.  Drage  expresses  the  belief  that  "  cheap  postal 
and  telegraphic  services  will  do  more  for  the  unifica- 
tion of  the  Empire  than  an}-  other  single  thing. 
Cheap  telegrams  will  ensure  that  in  every  morning 
})aper  in  our  colonies  and  dependencies  there  will  be 
full  accounts  of  the  topics  \\hich  are  interesting 
people  at  home  and  vice-versa.  As  to  telegrams, 
there  are  at  this  moment  many  anomalies.  For 
instance,  a  cable  to  Havana  costs  is.  Od.  a  word, 
to  Trinidad  55.  id.  a  word,  and  to  Demerara  7s.  a 
word.  Cheap  postal  rates  for  letters  mean  the 
maintenance  of  regular  communication  between 
colonists,  however  poor,  and  their  people  at  home. 
Cheap  postal  rates  for  newspapers  and  periodicals 
means  the  introduction,  for  instance  into  Canada, 
ot  English  journals  and  reviews  which  cannot  now 
compete  with  .American  periodicals." 

The  Right  Hon.  Alfred  Lyttelton,  K.C..  was  in  the 
chair  at  this  meeting.  In  opening  the  discussion. 
he  remarked  that  Colonial  Prime  Ministers  might 
co.Tie  at  any  tim^  of  the  year,  and  would  be  welcome, 
even  in  July  or  August,  but  the  preparation  for  the 
meeting  should  be  thorough,  so  that  the  ground 
might  be  completely  scouted  before  they  arrived- 
People  had  omitted  to  recognise  that  that  was  done, 
so  far  as  possible  at  any  rate,  before  the  last  Con- 
ierence,    by   the  Colonial  Office  it-ell.     Months  and 


months  of  ialiour  wore  si)cnt  by  the  Colonial  Office 
in  preparmg  the  subjects  ;  but  there  \vas  the  difference 
i  elween  the  Imperial  (io\i-rnmont  and  the  Colonial 
Governments  in  such  matters,  that  the  latter  had  not 
the  opportunity  or  the  men  who  had  time  to  spare 
lor  the  preparation  of  the  subjects  before  they  came. 
The  great  difficulty  in  all  the  Colonies  was  to  get 
numbers  of  men  of  sufficient  leisure  to  lie  able  to 
attend  to  jniblic  affairs  at  all,  and  those  who  did 
attend  were  \er\'  much  engrossed  with  the  business 
of  their  own  country,  in  connection  with  which  they 
had  not  the  enormous  assistance  of  the  permanent 
department^  which  assisted  English  Ministers,  and 
were  such  a  -upport  and  guide  to  them.  Xow  that 
Conferences  were  to  be  summoned  every  four  3'ears, 
the\-  liecame  definitely  systcmatised  and  periodicity 
was  established  ;  that  seemed  to  be  the  first  step  to 
be  taken,  and  that  was  established  in  1902.  The  next 
■;tep  which  seemed  to  him  desirable  was  that  pre- 
paration should  be  made  before  those  Conferences 
took  place,  extending  if  possible  over  some  \'ears 
preceding  ttu'  Conference.  The  question  was, 
hov\-  that  jireparation  was  to  he  organised.  Very 
delicate  and  sensiti\e  questions  had  to  be  con- 
sidered i]i  rel'erence  to  the  matter. 

He  hoped  that  on  the  Commission  v.-hich  he 
referred  to  in  his  despatch — and  which  he  hoped 
would  be  established — there  would  be  not  only  repre- 
sentatives 01  the  Colonial  Office,  the  Board  of  Trade, 
the  Foreign  O.ffice,  and  the  India  Office,  but  that  the 
Secretary  upon  whom  much  would  fall  would  be 
able  to  sunmion  to  the  assistance  of  the  Commission 
various  persons  known  to  be.  though  perhaps  only  in 
a  quiet  way,  great  experts  uj^on  the  subjects  on 
which  they  had  been  engaged,  besides  men  of  greater 
notoriety,  who  had  made  a  name  in  public  affairs. 
He  did  not  believe  there  would  be  very  much  difliculty 
in  getting  together  such  a  Permanent  Committee 
which  might  devote  itself  to  the  labouis  which  had 
been  indicated  by  Mr.  Drage  :  l)ut  would  it  be 
possible  to  get  reconmiendations  of  such  a  committee 
accepted  by,  and  made  accei)table  to  the  Colonies  ? 
He  imagined  there  would  be  a  tlitficulty  in  that, 
unless    the    ("olonia!     represenlati\es   were   oljtained 
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to  sit  on  the  Commission.  If  Colonial  reprt;scntati\-fs 
could  be  obtained,  naturally  information  of  the  most 
important  knid  would  be  obtained,  which  even  the 
most  >kiliul  and  experienced  person  in  this  country 
could  hardly  otherwise  have  access  to.  But  it  was 
no  good  blinkmg  at  the  fact  that  it  was  difhcuH  to 
get  such  men  from  the  Colonies.  The  Colonies  had 
not  many  such  men  to  spare,  and  they  were  sensitive 
about  being  represented  by  anyone  to  whom  anything 
like  a  free  hand  was  given.  Constant  reference 
home  had  to  be  made  by  the  distinguished  colonists 
who  sat  (111  such  committees  in  England,  and  the 
machine  thus  moved  with  a  good  deal  of  slowness  and 
a  certain  amount  of  friction.  It  was  no  good  blinding 
themseh-es  to  such  matters  :  they  were  almost 
inevitable,  lint  he  did  not  tliink  that  need  deter  them 
for  a  moment  from  pursuing  the  course  which  liad. 
on  the  whole,  been  received  so  well.  He  imagineil 
that,  at  any  rate,  certain  distinguished  colonists 
woulil  be  able  to  sit  on  these  committees,  and  he  felt 
sure  that  if  the  Commission  digested  tlie  information 
the\'  had  obtained,  placed  it  in  a  good  summarised 
form,  and  made  it  accessible  to  the  Colonial  and 
British  .Ministers  before  the  Colonial  Conference 
took  place,  then  those  Colonial  Conferences  musl 
necessarily  be  of  a  more  business-like  character  tlian 
thev  had  hitherto  been. 


Sir  Frederick  Pollock.  Bart.,  statetl  in  his  own  wa\- 
the  mam  jioints  of  the  scheme.  In  the  first  place, 
he  said,  there  was  the  Imperial  Council  or  Conference, 
which  in  fact  would  be  the  e.xisting  Colonial  Con- 
krence,  made  a  business  conference,  and  if  necessary 
reinforced  by  representatives  of  other  iiarts  of  the 
Empire.  The  Conference  would  continue  under  tin- 
proposed  plan  to  be  a  small  .md  confidential  l>od\ 
of  between  a  dozen  and  twenty  members — he  hoped 
not  more,  because  the  experience  of  people  who  had 
served  on  committees  was  that  a  committee  of  more 
than  a  dozen  was  unhandy,  and  tliat  any  lariat- 
further  increase  made  real  confidential  and  busine-;^ 
like  discussion  impossible.  The  secretary  of  th<' 
proposed  larger  Imperial  Commission  would  also  be 
the  permanent  secretary  of  the  Conference — a  very 
important  point.  The  Secretary's  business  would  be 
1"  keep  continuous  records  of  the  work-  of  the 
Conference,  and  to  prepare  agendas  for  it~>  meetings. 


There  would  aNi.  be  attached  to  Ihe  Impenl  Con- 
ference and  its  prinianent  staft  what  had  bee  called 
an  Imperial  Commission,  lie  di<l  not  know  hether 
that  might  ultimately  be  found  the  best  nme  for 
it.  but  at  an\-  rate  it  would  l)e  quite  a  dif'feret  body 
from  the  (~onfeience  itself,  although  it  woid  con- 
ceivablv  contain  some  of  the  same  people.  1  would 
not  be  a  small  confidential  advising  Coim-L  but 
rather  a  large  body  of  persons  es])ecially  quafied  by 
experience  in  the  various  matters  to  be  rought 
forward.  It  would  be  the  business  of  the  penanent 
secretar\-  of  the  Conference  to  suggest  tl  right 
members  of  that  body.  and.  to  form  it  int' either 
standing  or  temporary  committees  to  exanne  and 
report  upon  particular  questions.  Tlie  Comiission 
would  of  cinirse  lie  too  nnmeroiis  and  too  vded  to 
act  as  a  whole  :  it  would  be  a  sort  of  rescr\-  bod' 
which  could  be  called  u])on   in  sections  as  vinti 

.\n  iustructixe  little  brnidiure,  entitk'd  "  Paints  to 
lii\entors,"  has  just  been  cdiupiled  bv  .Mr.  Vrthiir 
liui^h  .Stanle\  ,  and  should  help  to  clear  ui  some 
misconceptidus  on  the  part  of  imeiUors,  wa  are 
sometimes,  it  must  be  admitted,  deticient  in  oiinary 
business  acumen.  One  p:5int  brought  out  strikiglyis 
that  it  is  the  most  tri\ial  idea  that  often  brins  in  a 
large  return.  .\uiither  is  the  d.inger  involed  in 
delating  the  iirutection  of  an  idea.  .\s  the  uthor 
justl}  remarks  (and  histor\  has  often  proved  ),  "it 
is  quite  possible  for  two  people  to  hit  u|X)n  thisame 
idea  indepeiidentl\ . "  He  calls  attention  to  tt  sig- 
uiticant  lac-t  that  durint;  icjoa  there  were  .'veral 
huiul;-rd  apphc.itiiins  for  patents  in  each  t  the 
lollowing  subjects  ;  .\ir  and  gas  engines,  moto-cars, 
bicycles,  i;as  and  l.amp  burners,  valves  and  OCkSv 
lurnaces  and  kilns,  electric  switches,  electric  cmps, 
dy  name  IS,  steam  engines,  boots,  Ijuildintj  antri- 
\ances,  furniture,  railway  \ehicles,  metal  dtting- 
machines,  regulation  and  distribution  of  elecicity, 
and  scores  under  other  headin>;s.  Or,  in  other  "OrdSf 
there  have  been  on  an  average  at  least  4  to  20ippli- 
cations  lor  patents  every  week.  In  varh  of  thunore 
popular  subjects  of  invention.  Thus,  until  an  iven- 
tion  IS  protected,  each  week  brings  witli  it  an  iirease 
of  proi),il)ililv  of  the  invention  being  foresilled. 
Duruii;  the  year,  the  number  of  patents  ganted' 
exceeded  1  ^,000. 
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■|"hmu-;  \\as;i  plciisant  little  cciciiioiiy  at  the  l.ist  inectiiig 
of  the  Institution  of  Mechanical  Engineers,  although  it 
was  tinged  with  a  sliadc  of  regret.  Mr.  H.  L.  .Millar,  who 
has  been  the  honorary  treasurer  of  the  institution  for  over 
twenty  years,  lias  jijst  vacated  his  office,  and  it  was 
desired  that  he  should  carry  into  his  retirement  the  good 
wishes  of  thj  institution  he  h.id  served  for  so  long.  Mr. 
T.  Hurry  Riches,  who  occupied  the  chair  in  the  absence 
of  the  president,  prcscnlert  Mr.  Millar  with  a  hand- 
some case  of  cutlery,  accompanied  by  a  cheque. 
With  this  gift  was  associated  a  vote  of  thanks  for  services 
rendered,  which  suggested  something  more  than  a  formal 
expression  ol  opinion. 

.SiK  .\i.KX.\Nt)KK  BrNMi.;  prcsidtxl  on  Saturday  at  the 
annual  ditnicr  oi  tlie  .\ssociation  of  Eng'ineers  in  Charge, 
.Sir  W.  II.  rrc.'ir  lieiiig  prevented  from  taking  the  chair 
liy  ill-hcillli.  R('|)l\ing  tu  llic  toast  of  his  health,  which 
w.is  projHis'd  i>y  .Mr.  J.  Tallen  Barber,  Sir  Alexander 
said  thai  if  there  \\  as  .any  secret  to  such  success  as  he 
might  liavc  won,  it  consisted  in  two  simple  rules  by 
whith  be  b;id  inlli-xibly  tDiilroMcd  his  life.  The  first  vvas 
to  do  his  licsi  in  ivrr\  ])i)sitioii  ;  the  second  was  to  niain- 
l.iin  ,-ibscihilc  indcuendrncf  uf  popuhar  feeling  or  pre- 
judice. 

.\lu.  1  1i:nniki:k  IIf.ai'on,  M.F.,  who  has  given  notice 
of  ail  inlctesiing-  u-U;])hone  question  to  the  Fostmaster- 
(lener.il,  has  expressed  the  belief  that  Marconi's  wireless 
telegraph  worked  bv  dell's  typewriter  will  at  no  distant 
date  be  installed  in' ihc  girat  l)anks  ,ind  private  houses 
of  this  counlry. 

.Mi;.  Bi-N'J.\.\iin  'rAiiiur,  of  llie  Talbot  Continuous  Steel 
Process.  Ltd.,  is  ;il  prescau  in  the  L'nited  States  in  con- 
nectiiin  with  the  developnienl  of  the  Talbot  process  in 
that  counlry. 

Mr.  W.  Jknson,  manager  and  engineer  of  the  Chat- 
ham and  District  Light  Railway  Company,  has  been 
presented  iiv  the  employees  of  the  company  with  a  suit- 
able testimiini.-il  iin  the  occasion  of  his  silver  wedding. 

Mr.  S.  Kwiri.icN  |oni;s,  .X.K.S.M.,  has  left  England  to 
lake  up  diiiv  .IS  liispecun-  of  Mines  under  the  Federated 
.\lalav   Slahs  ( iox  enimeiil. 
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News  Items. 


Sii-  Jdhn  ■|'h(irnM,rol'l  proided  at  llu-  (.ixliiiarv  m(i.lini;- 
lA  ihc  SiK-iciy  c)l  Aris  on  \\i.'(liiL>cla\-  tx  eniiif^',  'when  Mr. 
Bernard  B.  Redwood  read  a  paper  oii  the  subject  of  motor 
boats.  The  author  said  that  it  was  not  until  the  end  of 
the  year  1902  that  British  and  Continental  manufacturers 
bej^an  to  turn  their  .attention  to  motor  boat  construction. 
The  manufacturers  possessed  little  or  no  experience  of 
marine  work,  and  were  evidently  of  opinion  that  it  was 
only  necessary  to  put  ;in  automobile  ensfine  into  a  hull  in 
order  to  produce  a  successful  marine  boat.  It  was 
speedily  recognised,  however,  that  special  methods  of  con- 
struction would  have  to  be  employed  if  the  internal  com- 
bustion engine  was  to  be  satisfactorily  adapted  for  marine 
propidsion.  Eminent  engineering  firms  then  began  to 
turn  iheir  attention  seriously  to  the  industry.  'J"he  .-uithor 
traced  the  development  of  the  internal  combListion  engine 
to  marine  purposes,  and  the  means  adopted  for  emploving 
ordinary  kerosene  ;md  even  the  heavier  oils  ;i>  fuel'  fdr 
these  engines.  He  showed  by  comparison  of  a  2u-h.p. 
Tliornycroft  internal  combustion  engine  with  a  20-h.p. 
double-acting  condensing  steam  engine  and  boiler,  the 
great  advantage  possessed  by  the  former  in  the  matter  of 
weight,  5  cwt.  against  3  tons  3  cwt.  .Messrs.  Yarrow's 
had  recently,  he  pointed"  out,  demonstrated  the  possibili- 
ties of  the  internal  combustion  engini'  in  ixinnecliim  with 
torpedo  hoat.s.  .\n  interesting  discussion  followed  ilie 
reading  of  the  papi'r. 


fh.iringOoss  Railway  .Station  has  been  reopened  for 
traliic,  a  fidl  service  being  carried  on  with  the  excep- 
tion of  a  few  trains.  The  working  of  tlie  station 
will  not  be  interrupted,  as  the  new  roof  is  being  erected 
from  a  huge  staging,  weighing  450  tons,  in  llic  construc- 
tion of  which  25,000  cubic  feet  of  timber  Iiave  been  used. 
This  stage  is  movable  on  wheels  running  on  rails,  and  is 
sb.ifled  by  means  of  steam  winches.  .\  portion  of  the  old 
roof  is  taken  down,  a  temporary  wooden  roof,  covered 
with  zinc,  is  ercrted  over  the  pla'tform,  and  the  stage  Is 
then  moved  to  another  bay.  The  contractors  for  the 
work  are  .Messrs.  Handysi'de  and  Co.,  of  Derbv.  The 
directors  have  not  decided  upon  the  method  of  iighling 
the  new  station.  Thcv  are  making  extenvixe  cxpcn- 
menls  with  the  latest  devices  in  electric  Iighling  .nid  -as 
lighting,  and  after  their  conclusion  tenders  w  ill  be 
■nviied. 

.\rr.ingemen(s  have  been  made  to  hold  .1  joint  meeting 
of  nienilHMs  ,,f  (h,.  American  Institute  of  Mining  Engi- 
neers and  nl  Ih.  Inn  and  .Sleel  Inslilute  in 'London 
during  ihe  w(  ek  commencing  Julv  2;rd,  r<io().  The 
Lonl  Mayor  of  London  has  k'indjv  eonscnled  lo  .-ict  as 
Chairman  of  the  London  Reception  ( 'iminiii  l( c,  .ind  a 
varied  programme  of  enlertainmenls.  \isiis,  and  excur- 
sions will  be  provideil.  The  week  lollewing,  visits,  con- 
rmed  lo  Ihe  menibeis  of  il„.  Anurican  Lisiitule  of  Mining 
Engineers,  will  be  organised  to  Ihe  prineip.i'  iron  dis- 
tricts. 

The  I^ritish  I'romelheus  Co..  Ltd.,  elerlri.al  healing 
S|)ecialisls,  Kingston-on-Thames,  annoLnice  thai  ilie\'  .ire 
this  week  removing  llieir  head  oHices  .-nid  works  lo 
Birmingham,  .-nul  thai  on  and  afler  ihe  2isl  insl.  .-dl 
communications  shouUl  be  .addressed  lo  Salop  Street 
Works.  Ilighgale,  Birmingh.im.  Their  London  show- 
rooms .-u-e  nt  JT.   \'.]\    ri.-ice.  lloll  (iin  Cir  us,   ICC. 


Correspondence . 

57.  Gracechurch  Street.   London,  E.C., 
The  Colliery  Disaster  in  France. 

To  the  Eililor  of  P.\gi;'s  Wekklv. 

Sjk, — The  Salvage  Corps  which  was  sent  by  the 
Ilibernia  .Mine  in  Westphalia  has  de.arly  proved  the 
importance  of  having  suitable  rescue  apparatus  kept  in 
readiness  for  inunediate  use  at  all  mines  in  cases  of 
emergency.  The  apparatus  wliich  has  been  used  on  this 
occasion  is  the  well-known  Giersberg  type,  also  known  in 
this  country  as  the  "  l-^vertrusty,"  and  consists  of  an 
oxygen  cylinder,  combined  with  helmet  and  respirator 
bag.  It  enables  men  lo  remain  in  poisonous  atmospheres, 
such  as  after-damp,  for  two  hoiirs.  .M.my  valuable  lives 
could  in  all  prolj.abilily  h.-.ve  been  saved  at  Courri^res  had 
this  .apparatus  been  available  immediately  after  the 
explosion. 

It  would  be  well  if  British  mine  owners  would  take  the 
lesson  lo  heart  and  arrange  lo  avoid  the  delay  of  three 
d.ays  which  occmred  in  the  instance  of  Ihe  French  mine 
before  men  pro|)erly  equi;)ped  witli  nscue  ;ip[),ir;itus  were 
set  to  work. 

Several  of  llie  Continental  counlries  l^ive  made  the 
adoption  of  such  apparatus  compids<!ry.  ,uid  experience 
has  proved  the  benefit  of  such  legislalion. 

L.  Cii\i;iis  Wm.i  '..  li.  A.I.M.R. 


Obituary. 

.Mu.  lIic.NKV  Di(  KF.x.so.N  Maksiuli.,  of  the  firm  of 
Messrs.  Marshall,  Sons  and  Co.,  Ltd.,  engineers  and 
machinists,  of  Gainsborough,  whose  death  occurred  on 
the  cSth  inst.,  was  a  member  of  the  couin:iI  of  the  In- 
stitution of  Mechanical  Engineers.  He  was  also 
prominently  connecled  with  the  .\gricultviral  Engineers' 
.\ssociation,  and  was  a  member  of  the  executive  beard  of 
the  Engineering  Employers'  Eederalion. 

M«.  RoHERT  R.uvsoN,  J.I'.,  died  on  Sunday  at  Havant, 
ne.ir  Portsmouth,  in  his  ij2ik1  xcar.  In  1S4-  he  was  ap- 
pointed headmaster  of  Portsmouth  Dockyard  Schools, 
.iiid  filled  that  post  for  many  years,  .\mong  his  old 
pupils  were  Sir  Philip  W.atts,  Sir  William  White,  and 
other  old  Dockyard  School  boys  who  have  won  promin- 
ence .as  na\al  architects. 


Latest    Wills. 

l>l!OW\,  Osw.MD.  aged  57,  nt  ;2,  \'lcloria 
Slreet,  S.W..  aiul  of  Silv.rlon.  Belve- 
dcn-  Drive,  Wimbledon.  S.W.,  for- 
mr  riy  hydraulic  engineer  lo  Uie 
Soulh   .\usiralinn   (iovernment  ...  ;£.  12,368 

CoorEi;.  TiioM.\s  D.\ws<in,  of  10,  Woud- 
l.'inds  Terrace.  Middlesbrougli,  .-issis- 
l.iiit  Borough  engineer  and  survevor 
of  the  Middlesbrough  Corporation     ...  ;^'i7- 

ll.VKDX,     'fUD.MAS,     of     WesI       \'i(\\        llnUse. 

Crook.  Durh.am,  for  over  30  veais 
connecled  with  Messrs.  Pe\-ise'  .and 
P.irtners  in  the  Crook  district  ;  main 
years  man.-iger  at  Messrs.  Pease's 
B.ink  Fool  Works  £"^-ii5 
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Technical  Institution  News. 


Large  Locomotive  Boilers. 

The  Jiscussion  on  Mr.  Churchward 's  paper  on  ihi> 
subject  was  concIudeU  at  the  Inatilution  of  Mechanical 
Engineers  on  Friday  last.  .\lr.  Druitt  Halpin  said  th.-il 
with  regard  to  storage  heating,  he  thought  he  was 
entitled  to  say  that  a  greater  saving  than  4  per  cent.,  tlic- 
ligure  quoted  as  attained  on  the  Lancashire  and  Vorl<- 
sliire  Railway,  could  be  achieved,  and  in  tests  with  whicli 
he  himself  had  been  associated  the  saving  had  come  to 
over  io  per  cent.  .Mr.  Wright,  a  Great  Western  official, 
said  that  the  locomotive  engineer  had  been  doing  his  be-.t 
to  design  and  construct,  in  the  most  economical  way,  .1 
boiler  for  high  pressures.  There  were  two  points  to  hv 
borne  in  mind  in  that  connection — the  water  and  coal 
used.  Since  the  introduction  on  the  Great  Western  of 
water  softening  plant,  they  had  had  less  trouble  witli 
their  boilers  >Ir  Vaughan  Pendred  said  he  had  been  an 
advocate  of  big  boilers  for  J5  years,  and  Mr.  Church- 
ward's  paper  was  an  admirable  contribution  to  the  litera- 
ture of  the  question.  On  the  subject  of  compounding,  he 
agreed  that  it  gave  best  results  at  slow  speeds.  Will; 
regard  to  feed  water,  he  could  not  understand  whv  in  thi^ 
tountry  some  means  were  not  adopted  for  introducing  the 
'1  ed  water  into  the  steam  space. 

English  and  American  Practice. 

Mr.  Cooke  was  ;iri-.ciU  from  Crewe  in  >ay  tli.it  since 
Mr.  Whale  had  been  the  '.oconiotive  superintendent  the 
l.nndon  ;ind  North-Western  had  adopted  the  plain  simple 
engine  with  a  rather  old-fashioned  type  of  boiler  .and 
('etp  fire-box,  and  done  away  altogether  with  compound- 
ing. The  pressure  had  been  reduced  to  1751b.  per  square 
inch,  and  there  w;is  no  doubt  whatever  that  the  reduction 
in  pressure  had  had  an  enormous  effect  in  limiting  tb.e 
amriunt  of  work  which  had  to  be  done  in  the  repairing 
shop^,  as  they  did  not  have  the  same  trouble  as  formerly 
with  either  stays  or  tubes.  .Mr.  I,.  II.  Fry  referred  to 
.\merican  e.\perienc.e  with  large  boilers.  Boilers  had 
been  fitted  to  American  engines  which  had  5,600  squ.ire 
feet  of  heating  surface,  and  others  were  being  con- 
structed for  the  Great  Northern  Railwav  of  .\merica  with 


5,700  >quari'  feet  of  he.iting  surf.ic( .  Mr.  Churchward 
said  (hat  storage  heating  was  tninecessary  with  large 
boilers,  as  this  could  be  done  in  the  boiler  itself,  lie  was 
making  experiments  as  to  fieding  water  into  the  steam 
sp.ice  and  trying  to  devise  a  practical  nu-lhod  by  which 
the  w.-iter  cou'.d  be  fed  througli  the  steam  without  touch- 
ing the  w.'iler  in  Ihe  boiler. 


London  County  Council  Passenger 
Steamers. 

"The  London  County  Ccunuil  I'.-issenger  Steamers" 
lornied  the  tilli  of  a  |)aper  read  ;it  the  last  meeting 
of  the  North-Fast  Coast  Institution  of  Kngineers  and 
.Shipbuilders,  at  Newcastle-on-Tyne,  by  Mr.  Archibald 
Hogg.  He  s;iid  shipbuilders  were  not  given  a  free  hand 
in  designing  suitable  and  economical  steamers  for  the 
Thames  traffic ;  the  London  County  Council  practically 
lixeil  the  design  ;uid  dimensions  of  the  steamers,  and  the 
duty  of  the  builders  was  performed  when  they  produced 
llie  hull  ;md  m.-ichinery  to  the  sizes  giveji,  and  had  proved 
that  the  stipulated  speed  could  be  obtained.  The  condi- 
tion-, to  be  fuiniled  by  the  steamers,  as  fixed  by  the 
County  Council,  were  verging  on  the  impossible,  and  all 
^liipl;uilders  knew'  what  that  meant  as  regarded  the 
lir^t  co--t,  .and  the  cost  of  running  the  steamers. 

ri'.c  Council's  steamers  were  designed  with  too 
gii  at  .1  speed  on  llie  specified  length  of  vessel 
ani.1  draught  of  water,  lie  suggested  as  an  alternative 
type  a  steamer  90  ft.  long,  13  ft.  beam,  and  5  ft.  deep, 
with  one  deck  only  for  ])assengers,  except  in  the  way  of 
s.iloon.  .She  would  carry  150  passengers  at  12  miles  an 
hotu',  with  about  75  in<lic;Ued  horse-power  on  a  draught 
of  w.-iter  of  2ft.  loin.,  the  deck  area  allowing  for  a 
maximum  of  about  200  passengers.  It  was  probable  that 
while  eni|jloying  the  same  number  of  boats,  they  would 
carrv  on  an  average  as  m.any  passengers  as  the  present 
boats  do.  Thirty  of  these  steamers  would  cost  about 
//ii5,ooo  less  than  Ihe  present  ones;  the  other  expenses, 
including  insur.-mce,  would  be  corre>|)ondingly  reduced, 
.111(1  the  cost  of  upkee])  repairs  would  be  greatly  cur- 
t.iil.d. 
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The  Outer  Barrier,    Hodbarrow. 

At  llic  uidinarv  iiiccling  of  iho  liibliuilion  of  Civil 
Enyineers,  on  Tuesday  last,  the  paper  rtad  was  "  The 
Outer  Barrier,  Hodbarrow  Iron  Mines,  Millom,  Cumber- 
land," by  II.  S.  Bidwell,  MTnst.C.li.  The  large  sea- 
barrier  whiili  is  described  in  this  paper  has  recently  been 
constructed  lor  the  protection  of  the  haematite  iron-ore 
mines  of  the  Hodbarrow  Mining  Company,  at  Millom, 
Cumberland.  The  author  gives  a  short  account  of  the 
Hodbarrow  Mines,  their  geographical  position,  early 
working,  and  subsequent  development;  nl  the  measures 
adopted  Iruiii  lime  to  time  for  protection  against  the  in- 
roads of  the  sia ;  and  of  the  events  which  led  to  the 
design  and  construction  of  the  latest  defence-work,  which 
was  begun  in  .\pril,  1900,  and  completed  in  June,  1905. 
The  object  of  the  outer  barrier  is  the  reclamation  of  a 
large  area  of  on-liearing  groimd  which  was  covered  b\ 
the  sea  at  high  water,  and  also  the  prevention  of  the 
percolation  of  sea-water  into  the  mines.  The  area  re- 
claimed bv  the  construction  of  the  barrier  is  170  acres. 
The  barrier  has  the  form  of  an  arc,  and  i^  1  mile  530 
\ards  in  lentjth.  has  an  extreme  height  of  41)  feet,  and  an 
extreme  width  of  jio  feet  at  its  base-  anil  S3  feet  at  the 
top.  It  consi^t>  uf  a  main  outerbank  of  rough  limestone. 
I'lotected  against  the  stroke  of  the  sea  for  the  greater 
portion  of  its  length  by  a  facing  of  irregularly  deposited 
concrete  b'.ocUs,  each  weighing  25  tons,  an  inner  and 
sm.aller  baid<  of  the  same  material,  and  a  lllling  of  clay 
■  two  banks;  while  to  guard  against  per- 
itcr  beneath  the  barrier  a  water-tight  cut-olT 
Iciw  the  surface  of  the  loreshore  under  the 


lietween  the- 
eolation  of  w 
is  provided  1 
he.-nt  of  the 
formed   bv    :i 


nib.inknient.  Of  this  cut-olf.  345  yards  is 
jHiddietl  trench,  400  yards  by  grooved  and 
longueil  pitch-pine  sheiH-piling,  and  1.545  \artls  bv  steel 
sheet-piling.  At  the  centre  of  the  barrier  are  four  sluice- 
\v:i\>.,  conslrncli-d  of  concrete,  for  the  discharge  of  water 
Lite  in  the  recl.'iimed  are;i. 


:)i  describes  the  preliminary  investigations 
icleil.iken,  the  proced'.n'e  during  construction. 
lullies  ili.ii  were  encountered,  and  consequent 
-.  Ill  p()rtioii>  of  the  work.  .\  special  feature 
sheei-|>i'ing,  of  which  partiiul.-irs  are  given 
sieii,  ;irr;ingenients  for  dri\ing,  and  methods 
diling  the  work,  with  records  of  results. 


that   ni.iy  .11 

The  .iinh 
that  ui  le  u 
.•nid  the  dill' 
nuidilic.niiH 
is  tlv  steel 
as  to  the  de 
.idopted  for 

I'.articuhirs  are  given  of  the  quarrying  of  the  limestone 
for  the  embankment,  and  of  the  methods  of  dei)Ositing 
Ibis  materi.al  .-ind  tli<' clay  hearting  in  thi'  work;  also  of 
the  preparation  and  placing  in  positimi  of  the  concrete 
w.ive-breal'Cer  jilocks.  The  construction  of  the  sluice- 
cidverts  .nid  their  machinery  is  described  in  detail,  with 
an  .account  uf  .iddilional  protective  measures  which  were 
adopted  .it  this  part  of  the  work  owing  to  the  e.xception- 
.ill\    bad  ground  encountered  in  the  foinul.itions. 

Tlu'  linal  I  xclusion  of  the  sea  from  the  .ari-a  to  be  re- 
cl.iimed  w.is  accomplished  by  means  of  ,1  temporary 
tinilxM-  dam.  Phis  structure  w.as  422  feet  in  total  length, 
its  ends  l)(:nii  enclosed  lo  the  extent  of  Sjj  feet  in 
llu'  temuorar\  extremities  of  the  enibanknn-nt.  In  it 
were  thirtv-six  sluices,  -each  6  fei-t  by  4  feet  4  inches. 
Pr.acticrdlv  the  whole  of  this  structure  w.as.  after  the  ex- 
clusion uf  tlie  water,  enclosed  in  the  einb.anknient. 

The  p.iper  iiindtides  with  the  descriptien  of  certain 
.•iddiiion.al  protecti\e  measures  which  were  carried  out 
after  the  closing  of  the  barrier. 

\lr.  HidwiU  .acted  as.  resident  enginc.r  during  the 
lonsirucliiin. 
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Requirements  of  Marine  Motors. 

Mr.  (ieoffrov  do  Holcieii  Si..n.  .  ai  thi-  last  meeiim;  t>i 
the  British  Motor  Boat  Club,  on  the  "  Requirenients-  of 
Marine  Motors  in  Design  and  Construction."  expressed 
his  conviction  that  internal  combustion  motor  design  was 
far  from  reaching  finality,  and  was  not  even  becoming 
consolidated.  Considering  the  subject  from  the  point  of 
view  of  efficiency,  he  thought  that  for  racing  purposes 
onlv.  the  light  high-speed  motor  was  essential,  because 
weight  saving  had  to  be  considered  first  of  all.  and  the 
[jropeller  of  the  almost  flat-bottomed  racer  had  to  be  of 
small  diameter,  which  meant  turning  it  at  a  high  speed. 
Thi>  would  probab'.v  mean  extr.iv.-sgant  consumption  per 
horse-power  hour;  but  that  was  not  the  criterion  of  the 
suitabilifv  of  the  motor  so  much  as  mileage  per  gallon. 
Hi-  considered,  in  any  case,  ih.tt  all  considerations  must 
si,:n  at  the  propeller,  although  they  worked  round  in  a 
circli  through  motor  and  hull  design.  Under  the  special 
circumstances,  and  seeing  that  the  possibilities  of  pro- 
peller design  limited  the  shaft  .speed,  he  thought  the 
thing  to  do  was  to  use  the  lightest  and  most  compact 
iiiotdr  that  furnished  an  .adequate  amount  of  power. 
With  two  exceptions,  one  of  which  was  the  new  Kolb 
Champ'.v  "  Victoria  "  motor.  Mr.  de  Holden  Stone  doubted 
w hether  the  two-stroke  t>pe  of  motor  was  going  to  help 
much  to  save  weight  or  space.  For  small  powers  he 
considered    that   tvpe    satisfactorv.        .\ctually.    he    con- 


siderfd  ihe  mcst  reliable  prospect  for  >(rious  saving  of 
weight  per  horse  power  and  space,  without  sacrificing 
strength,  lay  in  the  direction  of  the  duplex  single-acting 
types,  such  as  the  Boudreau\-\'erdet  Quadruplex  and 
Biduplex  motors,  or  the  double-acting  type,  such  as'  the 
new  Constantine.     .Ml  these  were  four-stroke  motors. 


Important  Points  in  Design. 

.An  important  point  was  crank  chamber  acces.~ibilitj', 
and  he  believed  in  designing  a  marine  motor  with  a  large 
and  roomy  crank  chamber.  Making  the  cylinder  heads 
.separate  facilitated  repairs,  etc.,  in  a  marine  motor. 
Half  the  troubles  from  overheating  arose  from  in- 
sullicient  water  space  about  tin-  heads.  The  diagonal 
valves  of  the  F.I.A.T.  r.icing  motor  represented  good 
practice,  but  he  advocated  their  being  operated  from  an 
overhead  cam-shaft,  as  was  done  in  two  American 
motors,  the  Welch  and  .\riel.  With  regard  to  lubrication 
arrangements  he  did  not  believe  in  the  unreliabk-  gravity- 
feed  with  its  ^endencv  to  air  lock,  and  advocated  an  oil 
pump  working  in  ratio  with  the  motor  .speed.  He  had 
ceased  tc  believe  in  outside  carburation,  and  considered 
that  the  best  place  to  make  the  mixture  was  inside  the 
cviinders  at  some  period  during  the  induction  or  compres- 
sion stroke^. 
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Naval   Notes. 


CllAMiMoNS  of  ih.-  Lalu-  iqJL-  ul  Mibniarin.-  are  clamour- 
ing in  America  that  this  form  of  undfr-water  craft  should 
receive  a  proper  trial  at  the  hands  of  the  authorities.  Ihe 
tvpe  is  dianietricaliv  opposite  to  the  submarines  now 
under  construction  for  the  U.S.  Navy,  but  the  extensive 
orders  given  by  Russia  for  Lake  boats  may  induce  tht' 
authorities  not  only  in  .\merica,  but  also  in  Europe,  to 
make  a  thorough  'investigation  of  its  merits.  .\t  New- 
Ijort  a  submarine,  describeil  a-  of  the  "  cruiser  iy]H-,  ' 
has  been  latclv  completed,  and  if  the  inventor  is  ;ible  to 
c.arrv  out  his  alleged  intention  of  t.aking  the  vessel  across 
the  Atlantic  untle'r  her  own  power,  she  will  have  ni;idc  a 
very  effective  demonstration  on  her  own  hehall.  It  is 
generally  understood  at  the  „liipy:ir(l  ili.u  ihc  boat  is 
intended'  for  the  Russian  navy. 

Tn  view  of  thi'  visit  of  about  600  M-anien  of  ihe  lnip<ri,-ii 
Japanese  N.ivy  to  m:m  the  new  battleships  which  h;ive 
recently  been  constructed  for  the  Japanese  (iovernment,  it 
IS  of  interest  to  recall  the'fact  that  the  Japanese  fleet  is 
(  ven  now  largely  of  British  production.  The  following 
vessels  have  been  sent  out  previously  from  this  country  :  — 

Battleshii'S.  Blilt.         Gu.ms.  Armour. 

•Mikasa    ....      Harrow  . .  . 

A  lalii Clydebank 

S/,itis/iinta   ..     Thanifs... 

J^iiji   Thames  . . . 

Cruiskrs. 

Asn'irn Elswick  . . . 

Tokhfa Klswick  . . . 

lazumo E'swidt ... 

Iwiti Elswick... 

Takasa^o Elswick  ..  . 

Chnoiln Clydebank —  — 

Nanm^a Elswick —  — 

The  two  new  ve--eK.  the  KasUhutt.  which  i-  now 
nearing  completion  at  Newcastle,  and  the  Kali'i-i.  which 
is  almost  out  of  Ihe  dockyard  hands  at  Harrow,  will  not 
be  ready  for  sea  until  June.  Japan's  navy  by  the  clo-i- 
of  the  year,  if  we  include  her  own  survivor-,  from  the 
war,  her  captures  from  Russia,  and  ihe  ve^MJs  ^jie  i- 
luiilding  in  Japan,  will  include  more  th.m   u  b.-itlle-hi;:-. 

The  table  on  page  l\i.?  from  the  lates;  n.ivai  blue-book 
—  Dockyard  Ivxpense  .\ccounts— shows  .11  ,1  glance  our 
expenditure  upon  new  con-truction  during  ihe  thirly--.i\ 
years  between  iSfx)-;!)  .and  i()04-i>)o5.  During  ihe  laller 
year  under  this  he.ad  ^:3,4()-'.  14:^  w.i-  expended  upon 
dockyard-built  ships  a-  compared  with  the  programme 
estimate  of  £i„hXo,--J.  and  i.^7,7.S7-4.i"  "':'-  -l"'"?  ^'l'"" 
contract-built  -.hips  a^  comijarrd  with  an  e-lim.iled 
£:7,()46,7S4,  while  on  small  yes-els  there  wa-  an 
expenditure  of  £;i3,447.  '"'^  compared  wilh  ,in  estimate  ol 
/"26,62o.  The  expenditure  on  recon-lruclion  and  rep.iirs 
w.as'/:2,3-,4,64.S-  \'''-.  pI-^.i"-'""  ''■"  ''i'"^  ''i''  '"'i'""""' 
and  ttie  grand"  total  for  the  year,  including  personnel, 
material,  and  contract  work,  was  ^'17,  i47-,SiJ  •  as  com- 
pared with  the  programme  estim.ite  of  ^717, 81^,207. 
Herein  we  see  reflected  the  wisdom  of  Ihe  new  .\dmiralty 
policy.  In  a  large  number  of  cases  refits  of  vessels  have 
been  either  postponed  or  abandoned  .Tltogcther.  The  net 
saving  under  this  head  amounts  to  £,26t„!^2Ci. 


Elswick.... 

. .      Ki  upp 

Elswick  . . . . 

..     Harvey 

Elswick  . . . . 

..     Ha.vev 

Elswick  . . . . 

..     H,irvey 

Elswick  . . . . 

.      Harvey 

Elswitk  . . . . 

..     Harvey 

Klswick 

.  .      Krupp 

Elswick  . . . . 

...     Krupp 

tlswick  . . . . 

..     Harvey 

The  Admirallx  has  an,ing.  J  lor  some  of  the  old  shii)s 
berthed  in  ihe  .Medway  near  Port  X'ictoria  to  be  sold  by 
•auction  at  Chatham  Dockyard  on  .\pril  3rd.  viz.,  the 
Superb,  which  had  at  onl-  time  the  heaviest  broadside  in 
the  world;  the  Iiiiwortalitc.  and  tirisk.  cruisers;  the 
Rattier,  gunboat;  Cochatriee  and  Uycvtia.  gunboats, 
live  -tcireship,  which  has  made  so  many  voyages 
between  .Sheerness  and  the  Isle  of  Ascension;  the  .Ucr- 
ettry.  an  ex-coal  depot,  whose  use  has  be<n  discontinued 
for' some  months  past;  .and  the  I'tulinc.  coastguard 
cruisir,  which  h.as  been  replaced  by  the  .\rgus.  The 
Drake,  an  old  gunboat,  which  was  employed  for  several 
years  on  coastguard  duties  in  C'lilTe  Creek,  is  also  to  be 
included  in  the  s.ale. 

The  .\dniii:ill\  h.is  decided  tenlatively  on  the  plan  of 
oper.ilioiis  whic'h  will  as  f.ar  as  possible  be  followed  in 
regard  to  tlie  merchantmen  lo  be  included  in  the  June 
mancKUvres.  The  .\dmiraltv  h.is  lixed  upon  Plymouth 
.and  Milford  ll.ivcn  as  the  ports  to  which  the  iiKrchant- 
inen  outward  bound  and  held  up  for  the  purpose  of  form- 
ing a  convoy  shall  be  directed  lo  proceed,  while  the  vessels 
hoineward  bound  will  be  ;issembled  at  tlibraltar.  .Xs 
soon  as  a  convoy  of  twelve  merchantmen  has  been  made 
up,  the  ships  w'ill  be  sent  forw.ard,  steaming  in  single 
line  ahead  under  .an  escort  of  two  or  more  cruisers,  with 
destroyers  scouting  in  search  of  the  "enemy."  When- 
ever the  hosti'.e  fleet  is  sighted  ihe  .\dniiral  of  the  oppos- 
ing  squadron  will,  .-ifler  being  .apprised  by  wireless  tele- 
graphy nf  ihe  expect*-',  attack,  hasten  lo  the  scene,  and 
the  b;illle.  ihe  issue  01  which  will  determine  the  fate  of 
ilie  convoy,  will  then  bc'  waged.  If  ;i  hostile  warship 
manages  to  evade  the  cruisers  .and  .scouts,  and  gets  near 
enough  to  the  convoy  to  lire  a  shot,  the  particular^  mer- 
chantman fired  at  is'  to  be  considered  a  prize.  It  is  ex- 
pected that  altogether  some  three  hundred  merchantmer 
will  be  rounde<l'  up  during  the  week  of  the  manoeuvres. 
.and  be  called  upon"  to  form  convoys. 

The  Cierm.m  Hudgei  Comniillie  has  approved  by' 
a  barge  majority  the  Bill  for  the  .amendment  of  the 
X.avv  Law  of  i()oo.  By  this  amendment  the  fleet  em- 
ployed on  foreign  service  is  lo  be  increased  by  five  large 
;^ruisers,  while  a  Large  cruiser  is  to  be  added  to  thi 
leserve  fleet.  The  (Iovernment  propos.il  for  an  increased 
displacement  in  the  case  of  a  number  of  new  vessels  to 
be  built,  and  for  the  construction  of  three  Large  ships, 
niimelv.  two  b.ittk'ships  of  iS.ooo  tons  each,  and  a  large 
cruiser  of  15.000  Ions,  as  provided  for  in  the  estimates  of 
icfof),  was  agreed  to  l>v  the  committee  .ag.ainst  the  votes 
ol   the   Social    I)eiiiocr;its. 

The  (ierman  Budget  Committee  has  approved  by 
a  large  majority  the  Bill  for  ihe  amendment  of  the 
the  naval  authorities  h.ave  been  carrying  on  a  policy  of 
replacement  only,  but  for  ihe  future  this  is  to  be  changed 
to  one  of  augmentation,  hence  the  decision  to  build  six 
new  fast  battleships.  It  is  inleresling  to  note  thai  the 
.adver.se  decision  of  Ihe  Minister  of  M.arine  on  turbine 
propulsion  is  not  final,  .and  that  this  question  is  to  be 
reconsidered  bv  a  lerhnlcal  commission. 
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Reports    from    Abroad. 


Continental. 


Shipbuilding  in  Norway. 

Sir  A.  J.  Herhcrl,  ,lhe  Mini-tcr  at  Christiana,  ha^ 
forwarck'd  partiriilar;.  of  shiijluiikling  in  Norway  in 
1005,  from  which  it  appear*  that  that  country  ranU^ 
seventh  on  the  list  of  the  shipbuildinj^-  countries  ot 
the  world  with  sixty-four  ships  of  53,000  tons  :m<\ 
j2,ooo  i.h.p.  These  vessels  were  built  chiefly  .u 
Nylnnd  (nine  ships  of  10,200  tons),  Fevig  (six  ship^ 
of  9,600  tons),  Frederikstad  (eight  ships  of  7,200 
tons),  Bergen  (six  ships  of  7,000  tons),  Laxevaag 
(six  sships  of  6,000  tons),  and  Frnmnaes  (six  ships  of 
5,000  tons).  The  machinery  was  made  at  .\kers 
(6.800  i.h.p.),  Bergen  (6,700  i.h.p.),  Nylan<l  (6,200 
i.h.p.).  Fristad  (4,200  i.h.p.),  and  Laxevaag  (;,.''^ou 
i.h.p.).  It  is  added  that  the  nimiber  of  vessels  buili 
in  iqo5  was  the  greatest  that  could  be  produced  in 
the  country,  owing  to  lack  of  facilities.  .\s  it  is, 
a  sufticient  number  of  vessels  cannot  be  built  for  lli<' 
country's  requirements,  and  in  the  case  of  the  Larger 
vessels,  their  conslructii.n  cannf)t  be  undertaken  with 
profit.     Prices  are  -^aid  10  h.ave  b<  en  --atisf.ictory. 

ort  Construction  at  Nervi. 

"I'lie  (..rni.an  Consul  at  Gepo.a  repoils  the  Laying  of 
the  foundation  sione  of  a  new  harbour  and  docks  .it 
Nervi.  The  work  is  being  undert.iken  by  (lerman 
capital,  and  will  be  finished  b\'  about  the  end  of 
.\ugust.  Its  completion  i^  cNprcted  lo  aid  considi-r- 
ablv  in  the  induslri.al  devcle|.nicnt  of  Nervi  .and  ifs 
Tieiirhbourhood, 


Antwerp's  Ne^v  DocKs- 

The  consular  report  on  the  shipping  and  navigaiiim 
of  the  port  of  .\ntwerp  for  U105  has  been  i-^ued. 
Thi-  overcrowded  stale  of  the  river  has  occasion!  d 
considerable  inconv<>nience  in  shipping  circles.  l)Oili 
in  the  obtaining  of  the  necessary  accommodation  ■■ll^^\ 
in  the  ability  to  avoid  ships  fouling  one  anoiher  in 
their  manceuvres.  Though  the  opening  of  th<  new 
intercalary  docks,  which  is  to  take  p'ace  in  1907.  will 
do  much  lo  relieve  the  Dresent  overcrowding  of  ships, 
it  is  pointed  out  th.at  if  shijjping  increases  at  the  r.iii' 
of  the  last  few  years,  which  is  highly  probable.  [\v 
additional  space  provided  by  ihe  inlercal.iry  docks 
provided  in  the  port  of  .\ntwerp  exun-inn 
scheme  will  soon  prove  inadequ.ite.  The  total  area 
of  the  docks,  when  the  intercalary  docks  are  com- 
pleted, will  be  1,109,116  square  yards,  with  a  depth 
ranging  from  15  ft.  6  in.  for  the  barge  docks  to 
■50  ft.  of  water  in  the  docks  allotted  to  vessels  of 
iartrer  tonn.age.  The  Rill  for  the  new  maritime  .and 
milit.iry  works  has  bren  passed.  These  works  include 
thi-  improvement  of  navigation  on  Ihe  .Scheldt,  the 
ixtension  of  the  docks  of  quays  at  .\nlwerp,  and  ihe 
organisation  of  a  niw  defensive  system  for  that  citv. 


German  Coal  for  Egypt. 

The  Shipping  tiazetle  say»,  :  .\n  important  freight 
lonir.ict  is  inidi'rstood  to  have  bien  concluded  with  a 
Norlh-counlry  lirni  of  shipowners.  It  is  for  carrying 
70.000  tons  of  W'estphalian  co.il  from  Rotterdam  to 
Alexandria  and  Port  .Said  over  the  ensuing  year. 
Ihe  transaction  affords  another  illustration  of  the 
strenuousness  of  ( ierman  competition  in  the  Medi- 
terranean coal  trade.  .\t  many  .Mediterrane.tn  ports, 
.md  notably  at  .Marseilles,  .M'giers,  and  Port  Said, 
Cerman  coal  has  of  late  been  much  in  evidence,  and 
is  nllrreil  in  conipfi ii ion  with  the  British  product. 

Manganese  Ore    Deposits. 

It  is  nporicd  ih.it  Messrs.  Friedr.  Krupp,  A.  G. 
lissen-Ruhr  h.ave  purch.ased  this  week  the  entire 
mining  properli.-s  of  Prince  Sohiis-Braunfels,  situated 
in  the  district  of  \Vetzlar-(;n-Lahn.  and  comprising 
large  deposits  of  imdeveloped  manganese  on.-.  The 
l>rice  jKiid  is  M. 4.500,000.  The  lir'm  of  Krupp  has 
alrr.idy  ]Hit  on  (100  nirn  10  st^ri  ihe  opening  up  of  the 
mines. 

Belgian  Iron  and  Steel. 

On  March  isi  ihr  number  ol  furnaces  in  blast 
.-.moimted  to  3<>  out  of  41,  against  34  out  of  40  last 
ye.ir,  and  the  outjjut  of  pig  iron  in  the  first  two 
months  reached  226,792  tons,  against  20S.78J;  tons 
in  i<)o5.  The  iron  and  steel  markets  are  irre'gular. 
Pig  iron  is  dear,  selling  ;it  75  francs  at  furnace 
\iluis  lor  loundry  iron  and  .So  francs  for  Thomas 
pigs,  and  there  is  very  little  iron  unsold  for  the 
second  quarter.  Luxemburg  is  said  to  make  cheaper 
offers.  Blooms  an-  strongly  held  at  102!  to  104  francs 
for  ihe  ihird  quarter,  the  s(x-ond  quarter  being  sold 
out.  B.irs  are  offered  at  ^.'5  ins.  for  iron,  girders  at 
^.'4  iSs.,  nnd  ])lates  .a  ^.'o  4s. 

An   International   Competition. 

ll..\l  (Consul  at  .Milan  has  sent  particulars  of  an 
iiilernational  competition  for  a  machine  for  sweeping 
ihe  streets.  This  should  be  so  constructed  as  to 
lollect  Ihe  mud  into  a  box  of  a  cubic  metre  in 
c.ipacitx,  to  work  on  streets  paved  with  stones. 
cobbles,  or  .asphalt,  and  is  lo  be  an  .luloniobile  of 
any  system,  not  requiring  more  than  two  men  to 
work  il.  M.ichines  must  be  submitleil  not  Liter  than 
luh  -, isi.  There  will  \»-  .awarded  a  first  iiri/e  of 
Viiin,  a.:,d  a  s-cond  of  ^:.So. 

Tin  Lead  Alloys. 

A  process  of  extr.icting  tin  from  lin-le.ul  alloys  has 
liei  n  p.alenled  by  .Mr.'  C.  .\.  W  iller,  of  llaniburg. 
1  he  .alloy  is  smelted  in  a  ri\erbi  ratory  furnace,  and 
when  the  molten  liquid  shows  a  n-d  glow  it  is  sub- 
jicied  lo  a  bl.isl  of  air.  This  oxidises  the  tin  .ind  a 
•m.iU  portion  of  the  lead.  An  oxide  mixture  con- 
lainnig  .1  high  jxrcenlage  of  lin  cm  be  drawn  off 
the  surf.ice  of  the  metal  bath,  .mil  by  repe.iting  the 
prncesv  ,ir)  .alloy  virv  rich  in   lin  is  siinred. 
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Colonial  and  Foreign. 


New  Steel  Mills  in  Canada. 

Ml^m-.-.  MtKcn/if  and  Mann,  tin;  rail^vay  con-iruc- 
loi-s.  art  said  to  be  building  steel  mills  at  Port 
Arthur  and  Fort  William,  in  Ontario,  which  will  be 
the  largest  in  Canada. 

Arica  (Bolivia)  Railway. 

The  Chilian  Government  ha-  acceplol  ilir  iiroposals 
,,l  a  Chilian  svndicate  for  the  const ruet ion  of  the 
\rica  La  I'az  (Bolivia)  Railwav.  Tlir  i>iie.-  agreed 
upon  is  ;£:2, 152.000.  and  the  work  i^  tc  be-  completed 
in  four  years. 

Chinese  Railway  Reform. 

The  Chinese  Board  of  Commerce  h.as  decided  to  select 
a  <=-auge  to  which  all  future  railw.-ivs  in  the  country 
shall  conform,  and  with  this  object  the  various  rail- 
wavs  in  North  and  Southern  China  have  been 
requested  to  submit  detailed  k  ports  on  the  gauges 
of  their  railways. 
New  Japanese  Cable  Steamer  Equipment. 

The  cable  gear  and  equipment  for  the-  new  Japanese 
cable  steamer  now  being  built  in  Japan,  which  was 
supplied  bv  Messrs.  Johnson  and  Phillips,  Ltd.,  has 
been  recc'ntlv  run  under  steam.  Tlie  cable  gear  equip- 
ment h;is  two  double-cvlinder  high-pressure  engines, 
.Sin.  diameter  bv  Sin.  stroke,  which,  with  steam  at 
150  lb  prt-ssurc,"  develop  no  b.h.p.  each,  making  a 
total  of  220  b.h.p.  \\'ith  this  |,ower  the  gear  is 
capable  of  lifting  against  a  str.ain  of  twenty-five  tons. 
The  equipment  is  of  the  double  combined  picking-u[) 
and  pIa\ing-out  tvpe,  comprising  practically  two 
separate  engines  arranged  so  that  one  or  either  ni.n 
work  either  or  both  machines,  the  conibin.it ion 
efleclu.-dlv  providine  ag.aiiist   the  possibility  ol   a  tol.il 


breakdown  at  .-in\   tunc 


New  Cordite  Factory  for  Japan. 

lb.'  .\ssistant  Minister  ol  tlie  N.ivy  states  that 
Messrs.  .Armstrong  and  Co.  are  establishing  a  branch 
factory  in  Japan  for  the  special  manufacture  of  cor- 
dite. It  may  be  recollected  that  when  it  was  origin- 
ally stated  fast  year  that  the  Klswick  firm  was  in 
negotiation  with' the  (Jovernment  for  the  purpose  of 
(vpi-ning  in  J:i|)an,  ihc  news  was  denied. 

Bridges  for  Soudan  Railways. 

It  is  stated  that  orders  for  twenty  more  bridges  have 
been  pl.iced  with  .Sir  Wm.  .Arrol  and  Co.,  Ltd.,  in 
connection  with  the  new  branches  of  the  Suakim  and 
Is-hartouni  line.  The  majority  of  these  bridges  will 
be  of  over  too  ft.  span.  It  will  be  remembered  that 
the  firm  named  has  already  supplied  a  good  deal  ol 
material  for  railway  construction  undertaken  by  the 
Eg'vptian  Government. 

Borneo  Manganese  Ore  Deposits. 

riie  British  BoriKi'  ICxplor.-ilii.n  Comiiany  has  re- 
ceived specimens  of  mang.anese  ore  from  a  deposit 
situated  close  to  Taritipan,  which  lies  near  the 
southern  end  of  Marudu  Bay,  on  the  north-west 
coast  of  British  North  Borneo.'  Outcrops  of  the  ore 
liave  been  met  with  over  an  area  of  about  twelve 
square  miles.  Reports  received  state  that  analyses 
of  samples  from  various  parts  of  the  deposit  indicate 
that  average  shipments  would  contain  manganese 
dioxide  equivalent  to  from  .49  to  51  per  cent,  of 
metallic  mang.-mese,  15  per  cent,  of  silica,  oj;5  per 
cint.  ot  sulphur,  and  o.oj  per  cent,  of  phosphorus. 
The  silica  is  rather  high,  but  the  sulphur  and  phos. 
phorus  decidedlv  low.  .\  picked  cargo  would  contain 
S  to  10  per  cent,  rl  silica  and  the  equivalent  of  51 
to  53  per  cent,  of  m.iiig.inese.  It  is  estimated  that 
an  annual  export  of  from  40,000  to  50,000  tons  cou'd 
be  easilv  maintained. 


United  States. 


Trent    Valley    Canal    Hydraulic    Lift    Lock. 

The  lock  which  has  been  recently  opened  is  not  oiiH 
the  largest  of  its  type  in  the  world,  but  the  only  one 
in  existence  on  the  .\merican  continent.  It  is  on  the 
Trent  V.alUv  C:.-m.-d,  a  waterw.ay  conni^cting  the 
Georgian  Bav  with  Lake  Ont.iri...  The  lock  is  on  a 
four-mile  section  of  the  canal.  For  the  first  3A  miles 
the  canal  is  formed  f)V  short  lengths  of  excavation 
.and  natur.al  vallevs,  till  a  slope  is  reached  where  . a 
difference  of  elevation  of  6511.  i-  loiind  in  Sootl. 
This  difference  is  overcome  bv  the  new  hydraulic  lilt 
lock.  The  primarv  constructional  element  ol  such  locks 
i~  a'  p.iir  of  water-tight  steel  boxes  or  ch.ambers. 
,lo-e(l  .at  the  ends  bv'gates,  hung,  in  this  inst.ance, 
,,n  the  lewer  edge.  'Similar  gates  close  the  ends  ol 
ih,-  readie-  The  quantities  of  material  used  in  the 
con-truction  ot  this  lock  are  :  Cubic  yards  of  con- 
crete '()  000  ;  rolled  steel  in  pl.ates  and  shapes  for  lh(> 
lock-chambers  and  gates,  1,680,000  lb.  ;  cast  iron  in 
rams,  .accumulator,  guides,  etc.,  495,000  lb.  ;  steel 
castings  for  main  nrcsses  and  accumulator, 
o'hS.ooolb.  The  total  cost  of  the  li.rk  w,is  .about 
$500,000. 


Dry  Docks  at  the  Great  Lakes. 

Floating  dr\  clocks  .are  being  built  lor  the  accom- 
modation of  vessels  on  the  (ireat  Lakes.  One  to  cost 
$150,000,  for  service  at  Bulf.'do,  is  being  built  ;i( 
.Manitowoc,  and  another  will  be  built  f«-  the  same 
concern,  of  steel,  at  a  cost  of  $200,000,  which  will 
accommodate  the  largest  vessels  on  the  lakes. 

Hornsby's  Boilers  in  America. 

The  liiyelciu  Comp.im,  :>  lirni  (it  uell-known  boiler- 
ni.iUeis  of  New  ll.i\i  n  Conn.,  L.S  A.,  have  acquired 
till-  .\meric.in  rights  of  tln'  llornslix  upright  water- 
lube  l),iil<rs.  anil  will  m.inufiiciui'e  these  boilers  for 
;l,e  Cniied  s;i;,i,  -, 
Turbines  for  the  Milwaukee  Electric  Railway 
and  Light  Company. 

Coincident  with  tin-  completion  ot  tlu  new  termin.al 
station  .and  officii  building  Ih.at  Mr.  John  1.  Beggs 
has  had  constructed  for  the  Milwaukee  Electric  Rail- 
way and  Light  Company,  of  which  he  is  president, 
a  contract  has  recently  been  placed  with  .Allis- 
Chalmers  Comp.iny  for  the  installation  of  three  .Mlis- 
Chalmers  steam  turbine  generating-  units,  each  of 
i.^oo  k.w.,  fto  cvcle,  ;,  phase,  2,300  volts,  to  operate 
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uiulcr  steam  pressure  of  150  pounds.  There  are  iii- 
cluUed  in  this  contract,  two  1,500  U.w.  motor-genera- 
tor sets,  to  dehver  direct  current  at  300  volts,  each 
consisting  of  a  direct  current  generator  direct  coujiled 
to  a  three-phase,  60  cvcle  s\nclironous  motor.  I'lie 
electrical  machinery  for  this  installation  is  to  be  con- 
structed at  the  Bullock  Works  of  the  .\llis-Chalniers 
Company  in  Cincinnati;  the  turbines  will  be  built  in 
the  large  West  .Mlis  shops. 

Iron  Ore  Mines  in  Virginia. 

The  British  Commercial  Agent  in  the  United  Slates 
(Mr.  E.  Seymour  Bell)  reports  the  signing  of  a  lease 
of  50,000  acres  of  iron  ore  propert\-  in  Potts  Creek 
Valley.  The  immediate  and  e.\lensive  development 
of  these  properties  is  contemplated.  The}-  have  been 
known  for  some  years  to  contain  brown  hematite-  ol 
good  quality.  Iron  ores  of  a  similar  nature  have 
been  mined  lor  some  years  in  an  adjacent  district,  and 
their  value  has  been  demonstrated.  The  formation  is 
what  is  known  as  Oriskany  ore,  out  of  which  high- 
grade  iron  can  be  made  without  mixture  with  other 
ores.  The  ores  are  not  suitable  for  making  Bessemer 
steel,  being  too  high  in  phosphorus,  but  may  be 
adapted  to  the  basic  process.  Should  the  properties 
turn  out  to  be  as  valuable  as  is  expected  it  will  greatly 
ii-crease  the  production  of  the  Virginia  iron  works, 
which  have  had  difticuh\-  for  some  time  in  securing  a 
suflicient  quantity  of  ore. 

A  New  Type  of  Blast  Furnace. 

Mr.  K.  P.  M.ilhi-w~oii.  of  Anaconda,  ha-  patinti  d 
a  new  blast  furnace,  which  he  claims  will  prninnu- 
economv  of  fuel,  labour,  and  water,  will  allow  treat- 
ment of  larger  quantities  of  material,  will  enstire  a 
quick  discharge  of  the  molten  metal  as  soon  ;is  the 
latter  reaches  the  bottom  of  the  shaft,  and  will  pre- 
vent incrustation  at  the  sides  of  the  shaft.  A  further 
object  of  the  invention  is  to  allow  the  shutting  down 
of  one  oortion  of  the  fur.nace  for  repairs  without  dis- 
turbing the  remaining  portion.  The  shaft  is  narrow 
and  long,  to  accommodate  a  large  shaft  at  one  time. 
In  the  bottom  of  the  shaft  are  arranged  a  plurality 
of  crucibles.  The  bottom  of  the  shaft  slants  towards 
the  crucibles  from  a  point  midway  between  tlieni. 
.Sets  of  tuyeres  are  arranged  in  the  side  walls  of  the 
shaft.  The  crucibles  are  provided  at  the  front  with 
spouts  and  at  the  rear  with  tap-holes.  .\t  the  lo|)  of 
the  shaft  are  a  series  of  gas  outlets.  The  <ietailed 
construction  of  the  shaft  is  similar  to  the  ordin.iry 
blast-furnace  now  in  use.  A  furnace  having  two 
crucibles,  it  is  declared,  will  smelt  as  much  as  four 
ordinary  furnaces,  thus  dispensing  with  three  pairs 
of  end  jackets,  and  effecting  a  saving  in  ( oke, 
labour,  and  water. 

American  Iron  MarKet. 

The  Iron  .\ge,  in  its  w<rklv  review.  -tales 
that  the  statistical  position  of  pig  iron  continues  in 
good  shape.  The  production  has  recently  been 
slightly  curtailed,  and  stocks  are  declining.  The 
weekly  producing  capacity  of  coke  and  blast  fur- 
naces on  March  ist  amounted  to  480,000  ion-, 
against  483,000  tons  on  February  ist.  The  produc- 
tion of  pig  iron  by  the  furnaces  of  the  .Steel  Tru-t 
reached  in  February  1,217,000  tons,  and  that  of 
merchant  furnaces  677,000  tons,  making  a  total  of 
1,894,000   tons,    against    2,069,000    tons    in    J.imiary, 


and  1,51)7,000  tons  ill  Fibruar)  last  _\ear.  The  unccr- 
uiiniy  a-  to  a  continued  lull  suppi)  is  aflecling  pig 
iron  to  some  extent,  although  it  i-  pointed  out  mat 
.111  aiuliracite  coal  strike  does  not  usually  curtail  the 
output  ol  pig  iron,  and  that  the  loss  in  the  last 
gi<;it  strike  \\a-  unl\  20,000  loll-  per 
nioiuii.  .Makers  are  -bowing  sonu-  aiisiely  as 
regards  delivery  ol  pig  iron  during  ihe  third 
quarter,  but  Mi'ielters  are  iinlillereiu.  In  finished 
-ui  1  rail-,  -.t  1-  -tatfd  lliat  Ihese  have  had 
g.H.d  inquirii-  during  thi-  past  week,  and  orders 
navr  hern   iixed   lor  jl.ooo   tons   lor  account   ol   the 

iran-coiuincntal    lines    and     '■-    "^"'"^ 

.\in(  rica.      I  he  1 


..,._    j„, tons    lor    South 

•qinrements  ol  structural  steel  con- 
uiuie  heav\.  Ihe  I  ru-t  has  booked  iS.ooo  tons 
<luring  liie  weelv. 


Where   England  Beats  America. 

liu;  Wa-hington  Bureau  o[  Manulacture-  publishes 
the   ioUowing   from   the  .\ineric.in  Special   .\geiu  at 

\ionle  \  ideo'  :  "  .\s  in  Bra/.il  and  .\rgentina,  Lngland 
controls  virtually  the  entire  coal  traue.  1  he  attempts 
which    were    made    a    lew    years    ago    to    introduce 

\inerican  coal  have  been  abandonea,  and  it  cannot 
be  said  that  the  prospects  lor  its  re-inlroduction  are 
encouraging,  f'lie  common  complaint  is  to  be  heard 
that  ihe  .\iiurican  coal  requires  more  careful  hnng 
Ulan  the  Wel-h.  But  in  addition  to  this  obstacle  is 
the  higher  Ireights  which  .\merican  coal  is  forced  to 
bear  \e-seis"irom  J-.ngland,  both  steam  and  sail, 
come  out  tor  the  sake  Jl  the  return  cargo  of  hides, 
wool  wneai.  etc.,  and  are  able  to  bring  the  coal  as 
balla'-i  al  rale-  wnicU  .nre  said  lo  be  under  ih-  a.-uial 
co-t  ol  iraii-porialioii." 

The  Gayley  Dry_Air  Blast. 

Before  the  Ainericn  Institute  of  .Mining  Engineers, 
recently,  .Mr.  C.  A.  .Meis-ner,  ol  ihe  L  niled  States 
Steel  Corporation,  has  dealt  with  points  arising  out 
of  this  process.  .Mr.  Meissner  is  of  opinion  that 
modern  blast  furnaces,  equipped  with  stoves  lor 
producing  high  blast  leniperatures  have  un- 
doubtedly achieved  much  gam  m  product  and  fuel 
economy,  but  not  enough  to  equal  the  gains  secured 
in  those  respects  by  drying  the  blasl--gams,  in  fact, 
which  can  be  added  to  those  of  such  previous  pro- 
„n,-  The  advantageous  resuils  obtained  from  the 
my  ,'i-t  are  not  sen-iblv  alTected  by  changes  ot  season. 
Mr  lames  bavlev  explained  that  he  had  not 
sought  the  greatest' gain  through  the  saving  of  fue^ 
but  ralher  through  delivering  the  air  to  the  bioxMng 
engine  uniform  in  nu.isture.  Calculalioiis  made  by 
three  separate  authorities  had  indicaled  that  the 
ore-itest  fuel  econ.)my  through  avoiding  the  decom- 
posilion  of  tlie  moisture  in  the  blast  in  ihe  lurnace 
i-ured  up  7  per  cent.,  whi'.e  under  ordinary  condi- 
lons  it  might  be  expected  lo  be  3  l'-"  c-ei.t  Mr 
(  -i-ley  referred  to  one  very  important  imxlilication  of 
ilVe' plant  for  his  process,  and  that  is,  to  conduct  the 
refii-'eration  in  a  two-stage  apparatus,  which  would 
remove  fr..m  ho  10  70  per  cent,  ol  the  moisture  in  the 
.,ir  as  water  in  ihe  lirst  stage.  It  has  been  cal- 
culated Ihal  while  two-slag.-  refrigeration  wou  d 
effect  a  saving  of  only  s  oer  cent,  in  fuel,  it  would 
lead  10  a  rcdudion  of  20  per  oni.  in  llie  cost  of 
■m-lallali<JM. 
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Some  Uses  of    Producer  Gas. 

By  A.    E.  A.   Edwards,  M.I.Mech.E. 


TilERE  arc  ;it  the  pr(->tnt  limr  a  do^eii  ilitTerenl 
patent  producors  umxI  in  >tL'fl  works,  and  perhaps 
4n  iir  50  used  for  power  purposes.  .Ml  roads  lead  to 
Kciinr.  .ind  whether  you  use  a  solid  bottom  or  a  water 
lute,  a  bituminous  or  anthracite,  a  suction  or  a  pres- 
sure, the  gas  is  much  the  same,  and  the  results  will 
depentl  much  more  on  the  men  in  charge  than  on  the 
producer.  My  experience  goes  to  prove  that  so  far  as 
cleanliness  of  the  gas  is  concerned  it  is  possible  with  the 
plant  in  good  order  to  obtain  gas  as  free  from  tar  and 
other  impurities  injurious  to  an  engine,  as  town  gas, 
whether  anthracite  or  bitumirrous  fuel  is  used. 

Producer  gas  has  been  successfully  adapted  lu  the 
following  amongst  many  other  purposes  :  Firing  steam 
boilers,  evaporating  pans,  iron  and  steel  manufacture, 
engines,  lacquering,  hardening  steel,  japanning,  brazing, 
brass  melting,  factory  heating,  lighting,  annealing  and 
leheating  muffles  for  wrought  and  cast  iron,  brass,  glass, 
china,  and  many  other  purposes,  core  drying  stoves  for 
iron  founders  and  burning  bricks.  .As  regards  the  first, 
one  of  the  principal  advantages  is  that  the  cheapest 
qualities  of  fuel  m.-iy  be  used.  It  appears  to  me  that  this 
method  ought  to  be  more  cccinomictl  than  hand  firijig 
with  coal. 

Engines. 

'I'his  gas,  used  in  engines  requires  for  combustion  much 
less  air  than  town  gas,  and  the  adjustment  of  the  air 
regulation  requires  attention  from  time  to  time  in  order 
to  get  the  best  results.  Hence,  one  of  the  reasons  why 
makers  require  so  much  margin  between  the  guaranteed 
power  for  continuous  running  between  town  and  pro- 
ducer gas. 

It  is  comparatively  easy  to  make  a  gas  engine  that 
will  give  on  certain  kinds  of  producer  gas,  as  large  a  card 
as  can  be  obtained  from  town  gas,  by  sweeping  out  the 
products  of  combustion  and  introducing  clean  air  at  the 
end  of  every  exhaust  stroke,  but  the  additional  economy 
would  not  be  worth  the  outlay  expended  in  getting  in. 

.Another  point  I  should  like  to  raise  with  regard  to  the 
use  of  producer  gas  in  engines  is  the  fallacy  of  consider- 
ing magneto  ignition  essential.  .Magneto  ignition  is 
ideal,  but  when  you  have  been  fetched  a  few  times  across 
one  or  two  counties  to  screw  up  a  nut  or  repair  a  broken 
wire  on  a  magneto  gear,  you  are  apt  to  wonder  whether 
something  less  ideal  may  not  give  sufficiently  reliable 
results.  On  many  engines  we  have  used  tube  ignition, 
with  a  timing  valve,  of  course,  and  have  never  found  the 
least  difficulty  which  could  really  be  laid  to  the  account 
of  the  ignition  gear.  We  have  also  tried  imtimed  igni- 
tion tubes,  but  the  variation  in  the  qualitv  of  the  mixture 
seems  to  cause  great  differences  in  the  linie  of  liring, 
and  the  running  is  not  satisfaclorx  . 

Brazing. 

At  a  large  cycle  factory  in  Covenlrv  where  we  ncently 
took  tests,  we  found  that  of  the  total  annual  consump- 
tion of  gas  for  all  purposes,  one-ninth  w-as  used  in 
brazing  pipes,  while  the  enamelling  ovens  w-erc'  respon- 
sible for  one  third  of  the  whole. 

Brazing    by    producer    gas    necessitates    special     blow 


pipes.  It  is  only  waste  of  time  to  attempt  it  with  a  co.d 
gas  blow  pipe.  .\n  oxygen  blow  pipe  of  large  size  will 
do,  but  it  is  bitter  to  have  the  pipes  specially  con- 
structed. 

Some  tests  on  assorted  articles  brazed  by  producer  gas 
and  town  gas  at  a  chandelier  manufactory  show-ed  that 
even  with  a  man  inexperienced  in  the  use  of  the  gas,  the 
time  occupied  with  the  producer  gas  was  only  three 
minutes  longer  than  for  town  gas  on  42  tests. 

Three  points   are   essential   for  brazing   with   jjroducer 

( I ).  Have  an  ample  supply  of  gas  of  good  quality. 
(J).  Use  an  air  pressure  of  at  least  2  lb.  to  the  inch. 
I3I.    Use   a   specially  constructed   blow   pipe  giving   an 

ample  gas  way,  and  an  air  nozzle  with  a  hole  of 

about  3- in.  diameter. 

Srass  Melting. 

We  have  made  a  number  of  tests  of  the  time  occupied 
and  gas  used  for  brass  melting  by  producer  gas,  and  1 
have  pleasure  in  tabulating  some  of  the  results.  We 
hojje  to  have  aii  in-.t,illation  of  this  cl.-iss  in  ordinary  work 
in  a  few  davs, 

l-uelpcrcwt. 
Time  Gas  of  metal 

McUl.     Weight.  .Meltiuf;.        Gas  used,    per  cwt.   melted,  say.     Remarks. 
Copper  ...141b.  45  mill.  21OCU.  ft.  1,680  It.     21  lb.     Cold  Kiirn. 
Copper  ...X4  ,,    33     „       165      ,,      1.320  .,      17  „ 
Brass     ...;,4  „   60     ,,      272      ,,         .S90  ,.      11  ,. 
Brass     ..50  ,,  104     ,,      ySo      ,,      2,200  .,     2)<  .,       Cold  Fiirn. 
Brass     ...50  „  oo     .,      H50     ,,      1,920  ,,     24  „ 

Factory  Heating. 

Some  lime  ago  -Mr.  Dowson  \ery  kindly  Invited  me  to 
see  the  svstem  he  used  for  heating  the  factory  of  his 
company  at  Basingstoke.  In  a  test  made  by  Mr.  Dow- 
son, 262,000  cubic  feet  of  air  were  raised  through 
Si®  F.  in  one  hour  w'ith  3,150  cubic  feet  of  gas  made 
from  391b.  of  anthracite.  The  loss  of  temperature  in 
the  air  ducts  was  7°.  The  products  of  combustion  left 
the  heater  at  a  temperature  of  too'-'  F.,  carrying  with 
them  onlv  about  7  per  cent,  of  the  heat  of  the  gas.  The 
total  efficiencv  of  the  heater  .Mr.  Dowson  worked  out  at 
about  90  per  cent.  In  the  summer  fresh  air  is  drawn 
from  outside  and  delivered  all  o\er  the  building  by  me.'ins 
of  the  same  fan. 

Lighting. 

Producer  gas  when  btirnl  in  connection  with  an  mdi- 
nary  albo-carbon  g<is  burner  produces  a  very  good  light 
with  a  Hat  llame  burner.  The  consumption  of  producer 
gas  is  25  feet  per  hour.  I  have  not  conducted  my  experi- 
ments long  enough  to  tell  accurately  the  consumption  of 
albo-carbon.  There-  is  not  any  doubt  that  this  gas  will 
shortly  be  used  with  inverted  incandescent  gas  burners 
for  factory  lighting.  I  have  experimented  in  (his  w.'iy, 
and  find  no  difliculty  in  getting  a  good  light,  with  a 
burner  constructed  for  the  purpose.  Of  cour.se,  with  any 
sort  of  lighting  for  interiors,  it  would  be  necessary  to 
further  purify  the  gas  to  get  rid  of  the  sulphur,  but  that 
requires  quite  a  simple  piece  of  apparatus,  which  does 
not  want  much  attention. 


March  23,  1906. 


PAGE'S     WKKKLY. 


641 


Malleable  Ironfounder's  Annealing  Ovens. 

Ihcse  form  one  of  the  .siniplost  installation^  oi 
regenerative  furnace  work.  Continuous  regeneration  i> 
all  that  is  required,  the  air  and  gas  being  heated  In  tin 
exhaust  gas  passing  alongside  the  flues  provided  for  tin 
incoming  air. 

I  do  not  think  that  any  regeneration  whatever  i> 
required  for  the  temperature  necessary  for  annealing 
iron,  and  although  it  is  no  doubt  economical  in  fuel  to 
regenerate,  it  is  doubtful  whether  the  economy  will  rcpa\ 
the  additional  outlay  and  the  much  larger  amount  of 
repairs.  Indeed,  in  one  or  two  instances  brought  before 
our  notice,  benefit  has  been  derived  by  getting  up  all 
regeneration  and  by  using  cold  air  and  hot  gas. 

With  any  given  draught  or  blast  pressure,  cold  air 
mixed  with  hot  gas  will  give  a  hotter  flame  temperature 
than  hot  air  mixed  with  the  gas.  This  is  easilv 
explained.  The  heated  air  is  enlarged  in  bulk,  and  onlv 
a  given  bulk  of  air  can  be  introduced  in  a  given  time,  and 
consequently  the  amount  of  oxygen  introduced  is  reduced. 
.i:id  a  longer  flame  of  lower  temperature  is  obtained. 

.\  system  of  regeneration  which  I  have  seen  used,  but 
w  hich  does  not,  I  think,  ofler  any  advantages,  is  to  heat 
the  incoming  air  and  gas  by  means  of  the  heat  of  the 
combustion  chamber  itself.  It  appears  to  me  that  this  is 
like  robbing  Peter  to  pay  Paul,  for  the  heat  we  introduce 
to  the  g:ises  before  firing  them  is  simply  taken  out  of 
the  heat  of  the  furnace ;  whereas,  the  heat  for  this  pur- 
pose should,  of  course,  be  derived  from  the  waste  gases 


The   temperature   throughout    the   niufrle   is   much 
more  even. 

Waste  of  Gas  and  its  Detection. 


Kiuc 


111  UMii-  piuciucei-  -.,>  ici  .my  purpose,  it  is  quite 
I  ovMble  to  waste  the  liiel,  eiiher  by  getting  unburnt  coal 
out  with  the  ashi-s,  or  by  using  too  much  or  too  little  air, 
and  u  IS  often  ditVicult  10  detect  this  waste  without  some 
le.hnical  knowledge.  I  therefore  always  advocate  that 
a  l..g  be  kepi,  showing  the  coal  used,  working  hours,  and 
•o  on.  hvery  mor.lh  the>e  log  sheets  must  be  analvsed 
by  someone  who  c.in  understand  what  he  wants  to' get 
liom  tluin.  In  one  c.ise  -  a  bituminous  plant  had  been 
lumung  well  for  some  months— we  found  one  month 
tl-.ai  fuel  had  gone  up  from  171b.  per  b.h.p.  hour  to 
J  ,;  il).  :  on  inquiry  we  found  that  they  were  troubled 
wiih  lar,  although  previously  they  had' had  none.  On 
gelling  rid  of  the  tar,  we  found  the  consumption  go 
down  ag.iin  at  once  10  the  normal. 

In  aiiolher  case  an  anthracite  plant  through  the  usual 
week's  test  worked  out  at  1  lb.  fuel  per  U.p.  hour.  The 
nexi  muiiih  we  found  the  fuel  nearly  2  lb.  per  h.p.  The 
plant  w.is  s  lid  to  be  working  well  and  giving  no  trouble. 
.\ii  exarninalion  of  the  ashes  showed  60  per  cent,  of 
c.irbon  poked  down  and  raked  out  of  the  water  lute. 
Ihe>e  examples  will  be  suflicient  lo  prove  our  contention 
lo  always  test  a  new  plant  thoroughly  10  get  a  basis  of 
fuel  consumption.  .\ny  deviation  from  tliat  afterwards 
should  be  rigidly  inquired  into. 


.Ariivc 
a.m. 

Leave 
p.m. 

Hour.*  run. 

Explosions  per  minute. 

DyjijmK 

Of. 

Rcidingi. 

Coal 
u^ed. 

7  cwt. 

Town 
water. 

>[ulHe. 
Hours 
use  J. 

Lac- 
qucrer*. 
ilours. 

lir.is.^ 
Mell- 
Ing. 

D;.;e. 

No   3 

Start 

Slop 
p.m. 

X  •.  I. 

Without 
Dynamo 

With 
Dynamo 

For         Froii 
Engine.    Uller. 

Repairs. 
Hcmarks, 

I 

60    :    6-30 

7.50 

6.15 

54 

49 

.-ff 

2  hdurf 

6  pis. 

I  pini 

357000 

- 

4 

indicate 
No.  I 

1 

etc. 

Totals 

27  day  s'  w'rk 

230 

hours. 

i\er.ige 

52 

awmge 
48 

ave-ajic 
for  21 

22  his. 

5  .^.ils 

I  ;oo  ft. 

'1    12    .^ 

' 

5  '"■>• 
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after  they  have  done  their  work  in  heating  the  furnace. 
The  advantages  of  this  system  ever  the  ordinary  coal- 
fired  ovens  are : — 

1  1 1.  Common  slack  can  be  readily  used  instead  of  coal. 
(21.  Tfie  heat   is  got   up   much  more  quickly,   and   so 

time  is  saved. 
(;,i.  Only  suflicient  o.xygen  for  combustion  is  admitted. 
and  there  is  therefore  considerable  saving  in  fuel, 
and  very  considerable  economy  in  the  cost  ol 
annealing  pots,  which  do  not  oxydise  to  any- 
thing  like  the  same  extent. 
(  II.  .\ny  gas-fired  oven  of  given  inside  area  will  accom- 
modate at  least  25  per  cent,  more  pots  than  a 
coal-fired  oven,  owing  to  there  being  no  neces- 
sity to  leave  space  for  the  fire  bars  and  fire.  In 
one  case  in  Walsall  the  ovens  now  contain 
double  the  number  of  pots  they  used  to  do  when 
thev  were  fired  bv  coal. 


A     Hint. 

Jusl  one  word  on  biluminous  pl.ints.  Don't  put  one 
down  lor  100  h.p.  and  think  th.it  the  economy  in  fuel 
will  p.-iv  you  for  the  extra  outlay  over  thi'  cost  of  an 
anthracite  plant.  It  won't.  Kxtra  labour,  extra  water, 
extra  floor  space,  and  more  constant  attention  are 
required.  .V  200  h.p.  plant  can  be  run  on  the  same 
labour  as  ;i  100  h.p.,  and  you  then  begin  to  feel  the 
economy  in  fuel.  Indeed,  I  know  one  500  h.p. 
bitumii'ous  pl.int  working  on  .in  average  at  about  400 
h.p.  where  only  one  man  is  required  lo  do  all  the  neces- 
sary labour. 

Pressure   Indicator. 

Mr.  (jibson's  pressure  indii.itor  was,  I  believe,  pri- 
marily  devised  to  show  the  pressure  in  motor-car 
cvlinders.    but    we    have    adopted    il    for    use    on    engines 
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coupled  lo  producer  ga>  pl:iiit>.     I?\   il>  um'  the  aliendant 
can  tell  at  any  moment  whether  he  is  jjelting  anything 
like  a  proper  mixture,  and  he  can  stand  at  the  air  and 
^as  regulating  cocks  and  get  the  mixture  right  in  a  few 
moments. 

Cost  of  Producer  Gas  Plant. 
It  is  nol  necessary  to  state  that  in  estimating  the  ccst 
of    producer  gas    as    against    town    gas,    due    allowance 
should  be  made  for  the  extra  cost  e.xpended  on  the  larger 
size  engine  required  to  deal  with  producer  gas  for  a  given 
output. 

The   author   gives   a   detailed   estinialr    of   ihe   annual 
running   expenses   for   an   engine   of    ij    b.h.]).    working 
through  the  year  at  an  average  7  h.p.,  but  working  up  to 
10  at  times  :   Town  gas,  ;/^3i  ;  producer  gas,  ;£"30   15s. 
This  leaves  5s.   to  cover  rent  of  space  occupied,  removal 
of  ashes,  and  so  on,  without  considering  the  question  of 
lieing  hung  up  some  morning  because  the  engine  atten- 
dant is  absent,   and  no  one  else  knows  how  to  run  the 
plant. 

An  engine  of  25  b.h. p.  on  town  gas,  wiih  an  average 
working   load  of    14  b.h. p.,   rising  to  20   h.p.    at   times  : 
Town  gas,  at  23  ft.  per  b.h. p.  hour  .S65,,Soo  ft.  at  is.  6d., 
JS(>S',  producer  gas,  ^,=,^   14s.     The  l>alance  in  favour  of 
the  plant,  ^^.q  6s.,  is  a  sum  altogether  inadequate  lo  cover 
the  extra  trouble,   inseparable  from   the  u~e  of  ])roducer 
gas. 

The  annual   running   cost  of  an    engine   of   50  b.h. p., 
average  load  21,  but  working  up  lo  35  at  times  :  Town 
gas,  ^^qq ;  producer  gas,  £^74  los.,  leaving  a  balance  of 
£"24.     Of  course  ths  economy  would  be  greath'  increased 
if  the  engine  were  more  heavilv  loaded. 

The  annu:>l  running  cost  of  a    130  h.]).  ]}lant,   ,iver;ige 
lead   100  h.p.,  is  stated  .-is   follows  :  — 

Town  Gas.  Producer  ( i.-is. 

/:    -.    d.  r.     s.    d. 

6,200,000  ft.  Anthracite      ...         ...      )yS     o     o 

at   IS.  6d.      465     o     o 

Wages    at     13s.     per 

week  ...  ...       39     o     o 

Water  at    i   g.il.    per 

h.p.   hour   ...         ...       20     o     o 

Depreci.ilion       .uul 

repairs    i.n    ^.'4(11)...        40     o     o 


£^bs     o     o  y^,"277     o     o 

Here  is  some  economy  worth  considering,  but  we 
really  cannot  see  how  firms  can  worry  themselves  with 
a  small  plant  of  10  h.p.  to  20  h.p.  for  the  paltry  economy 
that  there  is  in  it.  Indeed,  in  actual  TJractice  it  is 
(loublful  whether  there  is  .any  economy  .-it  all,  when  the 
.idditional  trouble  in  the  office  is  taken  into  account. 

Take  a  i.i^o  h.p.  bituminous  pl.mt  working  .-it  100  h.)). 

Annual    Running  Cost. 

Town  Gas.  Producer  Gas. 

£     -■    d-      ..  £     -■    d. 

6,200,000  ft.  (  oal       at       2  lb       per 

at   IS    6d.      463     o     o         h.p.  hour  at  8s.  6d     104     o     o 
Wages    at    30s.    per 

week  78     o     0 

Water  at   2  gals,   per 

h.p.   hour   ...         ...       40     o     o 

Depreci.-ition  and 

reiiairs   on   ^330...        33     o     o 

^'463     o     o  £-7B    f    " 


It  is  not  worth  while  to  put  in  bituminous  plant  for 
100  h.p.  average  load,  and  only  working  for  54  hours 
per  week;  but  if  the  plant  is  worked  continuously,  or  if 
the  power  is  greater,  the  advantage  of  using  cheap  fuel 
becomes  of  first  importance. 

In  all  cases  we  have  taken  the  gas  at  Birmingham 
Corporation  ;iiice  ii>r  engines,  but  if  the  gas  is  u.sed  in 
stoves,  mullles,  etc.,  town  gas  is  higher  in  price,  and  the 
margin  between  the  two  systems  is  correspondingly 
increased. 

It  is  useless  to  compare  larger  sized  plants  with  town 
i,as,  except  under  special  circumstances,  because  if  town 
gas  is  used  it  is  purely  because  space  is  of  more  import- 
ance than  expense  of  running. 

Pake  a  300  h.p.  bituminous  plant  which  has  been  at 
work  for  twelve  months  at  400  h.p.  average. 

£   s.  d. 

C-o.al  400  h.p.  .it  2  lb.  per  h.]).  at  <Ss.  per  ton  3S5  o  o 

'.\  i.ges,  one  man  at  £,"2  per  week       ...  ...  104  o  o 

Repairs   and   depreciation   ;tt    10   per   cent,    on 

,£..1,(100                  ...         ...         ...         ...  ...  160'  o  o 

Water  from  own  sources,  sav —           ...  ...  20  o  o 

Oil  on  plant  engine         ...         ...         ...  ...  10  o  o 

Management    expenses    ...         ...         ...  ...  30  o  o 


Or  equivalent  to  town  gas  at  .Sd.  per  thousand. 

(  iiave  purposely  omitted  from  all  my  tig^ures  the  cost 
of  engines,  as  that  opens  ujj  the  very  large  question  of 
comparisons  of  various  systems  of  power  production, 
which  is  a  subject  large  enough  in  itself  to  form  the 
subject  m.itler  of  an  evening's  discussion,  and  is  quite 
apai  t  from  the  object  I  have  in  view  at  present. 

Some  other  uses. 

.My  linn  is  just  now  engaged  in  some  tests  in  connec- 
tion with  the  use  of  producer  gas  engines  and  plants  for 
the  propulsion  of  vessels,  and  there  is  very  little  doubt 
th.it  the  results  will  prove  satisfactory.  Much  remains 
to  be  done  in  this  direction,  however,  before  the  familiar 
horse  is  removed  from  the  tow  paths  of  our  canals,  and 
the  turbines  are  taken  out  of  our  men-of-war.  Whv 
should  not  producer  gas  be  used  for  motor-cars?  It  .at 
any  rale  could  not  smell  worse  than  some  of  the  abomi- 
nations we  have  on  the  road.  There  is  a  field  here  for 
engineers  to  think  out,  but  I,  at  any  rate,  have  no  desire 
to  experiment  in  this  direction  at  mv  own  expense,  and 
so  will  leave  this  part  of  the  subject  lo  others. 


1  p.iper  re.id  before  the  liirriiingliam  Associatio:i  of  En.i;ine 


Books  Received. 


"Sanitary  Engineering."  .-V  practical  manual  of  town 
dr.iinai;e  .nid  sewage  and  refuse  disposal,  for  sanitary  autho- 
rities, en.i.;ineers,  ins;pectors,  architects,  contractors,  and 
students.  Bv  Francis  Wood,  M.Inst.C.K.,  K.G.S.  Second 
edition.     Charles  Grillln  and  Co..  Ltd. 

"  The  Chemistry  of  ihe  Materials  of  Engineering."  A  hand- 
book for  eiigiiieerina  students  Hy  A.  Hmnb.ilt  Se.xten,  IMC. 
K.C.S.     Tecliiiical  Publishin.;;  Coinpanv,  Ltd.     5s.  net. 

"  Wireless  Telegraphy."  Hv  Guslav  Kicbliorn,  Fh.I).  With 
sevcnly-ninc  illustrations.     Charles  Grifiin  and  Co,  Lid. 
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Employment    in    the    Engineering,   Shipbuilding,    Iron, 
Steel,  and  Tinplate   Trades, 

Compiled    from    the    Board    of  Trade    Returns    for    February. 


Engineering  Trades. 

Employment  during  Febriiaiv  g-enerally  continued  good, 
showing  a  slight  improvement  on  the  previous  montli, 
and  being  much  better  than  a  year  ago. 

In  nearly  every  district  employment  was  good, 
and  as  compared  with  the  previous  month  the  district-- 
showing  the  greatest  improvement  were  Belfast  and 
Dublin,  the  Oldham,  Bolton,  and  Blackburn  district,  and 
the  East  of  .Scotland.  The  only  districts  in  which  a  de- 
cline was  recorded  were  the  Hull  and  Lincolnshire  dis- 
trict, the  West  Riding  towns,  the  South  \A'ales  and 
Bristol  district,  and  the  Notts,  Derbv,  and  Leice>,i<r 
district. 

As  compared  with  a  year  ago,  an  improvement  v  a^ 
^hown  in  every-  district. 

Returns  relating  to  150,579  members  of  Trade  Unii  ns 
show  that  3.0  per  cent,  were  unemployed  at  the  end  of 
February,  as  compared  with  3.2  per  cent,  in  Januaiv. 
1906,  and  6.4  per  cent,  in  February,   1905. 

The  percentages  for  the  various  districts,  as  f-ir  a-  tluv 
are  available,  are  shown  below  : — 


District. 

No.  of 
Members  of 
Unions  at 
end  of  Feb.. 
IQ06, in- 
cluded in 
the  returns.* 

Percentage  re- 
turned as  Unem- 
ployed at  end  of 

Increase  (-^)  or 
Decrease  (— )  in 

percentage  unem- 
ployed for  Feb., 

1906,  ascompareii 
witba 

Feb., 
1906 

Jar.,    Feb., 
igo6.    1905. 

Month 
ago. 

Year 

ago. 

N'ortb-East  Coa^i      

Manchester    and  Liverpool 
District 

Oldham.  Bolton,  and   Black- 
burn  District 

West  Riding  Towns 

Hull  and  LincoInshireDistrict 

Birmingham,    Wolverhamp- 
ton, and  Coventry  District 

Notts,  Derby,  and  Leicester 
District 

London  and   Neighbouring 
District 

South  Coast    ...        « 

South  Wales  and  Bristol  Dis- 
trict 

Glasgow  and  District 

East  of  Scotland       

Belfast  and  Dublin 

Other  Districts          

it>.339 

3.61  f> 
6,fi6i 

3,93= 

".439 

3.59S 
6.644 

M,7J8 
3,69a 
3.4^5 
5,605 

30 
=■9 

2-6 

36 
■  ■5 

46 

3-0 

1-6 

3'4 

35 
51 
5-8 
'■9 

30  57 
3-!        8-5 

3'5      105 

3-7        90 

3-=        46 
ro        40 

44      110 

31  4-6 
26        31 

31      rs 
4-s      73 

60       10*5 

69        9'8 
!■?        51 

-  09 

+  0-3 
+  0-4 

-  05 

-1-  02 

+  0-3 

-  07 

-  0-9 

-  OS 

-  S'7 

-  5  (■ 

-  7<J 

-  50 

-  6-« 

-  l-C 

-  05 

-  5-8 

-  54 

-  40 

1 
United  KlDgdom                    v 
(Includint?   certain  Unions  i  f  ,-0  r-q 
for  wtiicb  district  bgures    1'  **"•"*'' 
are  not  ..vailable)              I ) 

3-0 

3-2        8-4 

-  0-2 

-3-4 

'  Exclusive  of  superannuated  members. 


'encrallv 


On   the   North-East  Coast  employment  was 
good,  and  was  much  better  than  a  year  ago. 

In  Manchester  and  district  employment  remained  on  the 
whole  good.  At  Liverpool  it  was  generally  fair,  but  dul! 
with  brassfounders  and  hammermen.  \Yith  engineers 
at    Birkenhead   it   was   slightly   worse   than   last   inonlh. 


Employment  was  good  at  Oldham,  Bolton,  Blackburn, 
Preston,  and  Burnley.  Grinders  and  glazers,  and  spindle 
and  flyer  makers  were  well  employed,  and  a  considerable 
.imount  of  overtime  was  worked  throughout  Lancashire 
generally.  At  Barrow-in-Furness  employment  remained 
much  the  same. 

At  Leeds  employment  generally  continued  fairly  good, 
and  showed  an  improvement  with  boiler  makers  and  iron 
founders.  It  was  fair  at  Wakefield  and  improving  at 
Stanningley.  At  Sheffield  and  at  Rotherham  employ- 
ment generally  was  fairly  good.  Core  makers  and  iron 
and  steel  dressers  were  well  employed,  but  boiler  makers 
■ivere  slack.  At  Barnsley  it  was  slack.  In  the  Bradford 
district  engineers  and  ironfounders  were  fairly  well  ein- 
l>Ioyed  and  some  overtime  was  worked.  At  Iluddersfield 
and  Dewsbury  employment  was  fairly  good.  At  Keigh- 
ley  it  was  good  with  engineers  and  moderate  with  iron- 
founders.  .At  Halifax  it  was  improving  with  engineers 
.-md  iron  founders. 

In  the  Hull  and  Lincolnshire  district  employment  was 
fairlv  good,  though  there  was  a  slight  increase  in  the 
percentage  of  unemployed  as  compared  with  the  previous 
month.     .\t  Doneaster  it  was  moderate  generally. 

At  Nottingham  employment,  though  still  only  moder- 
;ite,  improved  slightly  with  general  engineers,  tool 
makers,  and  pattern  makers.  It  was  bad  with  iron- 
founders,  boiler  makers  and  bkacksmiths,  but  good  in 
the  lace  and  hosiery  machinery  branches.  .\i  Derby  it 
was  dull  with  engineers,  fair  with  boiler  makers,  and 
good  with  brass  moulders  and  finishers.  .-Vt  Burton-on- 
Trcnt  it  was  auiet  with  engineers  and  bad  with  iron- 
founders.  At  r.cicestcr  it  was  good  with  engineers  and 
tool  makers. 

.\t  Birmingham,  Wolverhampton,  and  Coventry  em- 
ployment generally  was  good,  and  some  overtime  was 
worked  in  llie  cvcle  and  motor  branches. 

Ernplovment  in  the  Potteries  remained  moderate,  and 
there  was  some   short   time. 

In  the  Eastern  Counties  employment  remained 
generallv  fair.  ,      .  ,     t-     , 

'  Employment  in  the  London  district,  as  shown  by  Irade 
L  nion  returns,  slightly  improved,  and  was  considerably 
better  than  in  February,    1905. 

In  Ihe  dorkvard  towns  ernplovment  remained  dull.  .\t 
Southampton  '  it  was  fair,  and  some  overtime  was 
worked.  .  ,, 

In  the  South  Wales  district  employment  generally  \\.as 
fair  and  slightlv  better  than  in  the  previous  month.  At 
Hri-ilol  though  some  improvement  was  recortlcd,  employ- 
ment remained  slack,  .and  short  time  was  worked  by 
l,ra-~sfounders  and  lini->hers.  At  Gloucester  and  Swindon 
it  w-is  .■■inerallv  good,  wilh  some  overlime. 

In  the  rivde  district  employment  was  gotxl.  and  con- 
tinued to  imi.rove,  much  overtime  being  worked. 

Ernplovment  was  f.air  g.n.  rallv  a,  Edinburgh,  and 
with    ironfounder.   at    Falkirk.    th..u..'b    -hort    time    was 
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worked  by  Uie  latter;  it  \va.-  quiet  at  l.eilh.  At  Aber- 
tlcen  employment  remained  good.  .\l  Dundee  it  was 
lair  generally,  except  with  brassfounders  and  finishers. 

Employment  at  Belfast  was  generally  fairly  good,  and 
improving  with  engineers  and  boiler  makers.  At  Dublin 
and  C.i'k  it  was  still  dull. 

Shipbuilding  Trades. 

Employment,  en  the  wliolc,  continued  to  improve.  It 
was  considerably  belter  than  a  year  ago. 

Branches  of  Trade  Unions  with  57,153  members  had 
3,915  lor  6. 9  per  cent.,  the  lowest  figure  since  August, 
'iqo2)  unemployed  at  the  end  of  February,  as  compared 
with  7.9  per  cent,  at  the  end  of  January,  and  with  11. 5 
l>er  cent,  a  year  ago. 

Compared  with  a  month  ago,  the  most  marked  im- 
provement, as  indicated  by  the  percentages  of  unem- 
ployed, was  in  the  Mersey  district  and  in  East  Scotland  ; 
the' greatest  decline  was  in  the  Bristol  Channel  Ports. 

Compared  with  a  j'ear  ago  a  considerable  improvement 
is  shown  in  most  of  the  great  shljAuilding  centres. 


District. 

No.  of 
Members 
3(  Unions 
at  end  of 
Feb.,i.jo6, 

Percentage 

returned  as 

Unemployed  at 

end  of 

Increase  (  +  )  or 
Decrease,{— 1  in 
percentage  fot 
Fib.,  1906,  as 
compared  with  a 

in  the 
returns.* 

Feb., 
1906. 

Jan., 
1906. 

Feb., 
1905. 

Month 
ago. 

Year 

ago. 

Trne  and  Blyth      

Wear -.        ... 

Tees  and  Hartlepool 

Humber         

Thames  and  Medway       

South  Coast 

Bristol  Channel  Ports      

Mersey          

Clyde  

Dundee,  Leith.  and  Aberdeen  ... 

Bflfas! 

Other  Districts        

9.504 
4.9t4 
5.124 
2.344 

4.785 

1% 

12,189 
J.279 
2.584 
3,189 

2'5 

55 

S'5 
87 
71 
I3'3 
5'i 
8-5 
6-6 
5': 
73 

60 
4'3 
3-7 
3'9 
1 09 
9;5 

81 

30 
84 

13-8 
119 

12-3 

S-4l 

141 
10  5 

14  7 

0-8 

-  1-8 
+    1-8 
+    2-6 

+    33 

-  75 
+    04 

-  75 

-  7-6 

-  94 

-  IO-5 

-  3-8 
+    0-3 

+  i-g 

+    0-r 

-  90 

-  a-i 

-  62 

+    0-5 

Onlted  Kingdom 

97,133 

8-9        7-9 

U-B 

-    I'O 

-   4-6 

H-\,:lusive  ol  -super, 


t  Kevised  ligu 


Employment  continued  good  on  the  Tyne  and  Wear  on 
both  new  and  repair  work.  With  sailmakers,  however, 
it  was  slack.  In  the  Tees  and  Hartlepool  district  it  was 
good  on  new  work,  but  showed  a  falling  off  in  the  re- 
pairing branch.  On  the  Humber  employment  was  fairly 
good,  on  the  whole,  but  iron  shipbuilders  reported  a 
decline.  Generally  speaking,  employment  on  the  North- 
East  Coast  was  considerably  better  than  a  year  ago. 

In  the  Thames  and  Medway  district  employment  wa^ 
slack,  but  the  improvement  noted  a  month  ago  (chielh 
in  repair  work)  was  maintained.  As  compared  with  a 
year  ago  there  was  little  change.  At  Southampton 
employment  continued  fair  on  ship  repairs,  and  was 
moderaie  on  yacht  work.  .'\t  other  South  Coast  ports 
there  was  a  slight  improvement  on  the  whole.  At 
Bristol  Channel  ports  an  increase  in  the  number  of  unem- 
ployed was  reported.  On  the  Mersey  employment 
showed  considerable  improvement,  chiefly  on  repair  work. 
and  was  much  better  than  a  year  ago.  Ship  joiners, 
however,  reported  it  as  dull. 

EmpIoNment  continued  fair  on  Ihc  Clyde,  .and  was 
rather  better  than  a  year  ago.  .\l  I'artick  and  (iovan, 
however,  some  slackness  was  reiiorled.  .At  I.eith  employ- 
ment remained  b.ad  ;  at  Dundee-  it  w;i-  f.nirly  good;  at 
.\berdien,   f.-iir. 


At  Belfast  employment  was  good  generally,  and  much 
better  than  a  year  ago. 

At  Barrow-in-Furness  it  was  moderaie,  and  worse 
than  a  month  ago.  At  Yarmouth  and  Lowestoft  it  was 
good;  at  Ipswich,  dull;  it  was  good  at  Cork,  bad  in  the 
other  ports  in  that  district. 

Iron  and  Steel  WorKs. 

EmpUjyment  at  iron  and  steel  works  in  February  was 
slightly  better  than  in  January,  and  considerably  better 
than  a  year  ago,  8.3  per  cent,  more  workers  being  em- 
ployed at  the  works  covered  b\-  the  returns  received. 

The  total  volume  of  employment  (i.e.,  numbers  em- 
ploved  multiplied  by  the  average  number  of  shifts  worked) 
during  the  week  ended  February  24th,  1906,  at  the  197 
iron  and  steel  works  from  which  returns  were  received, 
was  0.2  per  cent,  greater  than  during  the  week  ended 
January  27th,  1906,  and  10. i  per  cent,  greater  than  a  year 
ago. 

The  aggregate  number  of  shifts  worked  durmg  the 
week  by  ^all  the  workpeople  included  in  the  returns  was 
about  516,500,  as  compared  with  515.500  a  month  ago, 
and  460.250  a  year  ago. 


Number  of  Workpeople 

employed  by  firms 

making  returns. 

Average  Nuc^bet  zT 
Shifts  worked  perms  a. 

Increase  (  +  )  or 

Increase  (  +  )  or 

decrease  (-1  as 

In  week 
ended 

Feb. 

compared  with 

In  week 
ended 
Feb. 

compared  with 

24th. 
1906. 

A 

month 

A 

year 

24  th, 
1906. 

A 

month 

A 

year 

ago. 

ago. 

ago. 

ago. 

Departments. 

Open-HeartU    Melliiig    Fur- 

S.iiS 

+    556 

5'9i 

-  0  01 

Crucible  Furnaces      

566 

-      17 

+      59 

565 

+    022 

+  0  19 

Bessemer  Converters 

..566 

-      49 

491 

-   0  27 

—  0  ot 

Puddling  Forges         

9.948 

-     33 

+    423 

5  15 

—    012 

+  024 

Rolling  Mills    

30.766 

+    352 

+  1.944 

532 

-  005 

Forging  and  Pressing 

3.737 

-     81 

565. 

+  003 

Founding           

11.517 

+    180 

+  1.274 

589 

—  o'oz 

+    0-0 1 

Other  Departments    

10.403 

+    360 

+  1.453 

S'SJ 

—  a-or 

+  004 

Mechanics,  Labourers 

15.897 

+         4 

+     951 

586 

+    0  1.) 

Total        .' 

91.523. 

+     700 

+  7.092 

558 

-  003 

+  0-09 

Districts. 

Northumberland  St  Durham 

11.735 

+      7J 

+    552 

564 

+  o-oi 

+  003 

Cleveland         

7.(565 

-    575 

+  -313 

567 

+    OOI 

+  005 

Sheffield  and  Rotherham    ... 

16,474 

+    185 

+  1.7" 

569 

+    O'OI 

Leeds.  Hr.idtord    and   other 

4.480 

-      69 

+    508 

561 

+  0-3+ 

Yorkshire  Towns 

Cumberland,  Lanes.  &  Ches. 

10,126 

+      52 

+    439 

537 

-  0-15 

+  0-19 

Staffordshire 

10.19) 

+     168 

+    819 

544 

-  009 

+  005 

Other  Midland  Counties     ... 

4.506 

+       34 

+    250 

555 

+  009 

+  0  19 

Wales  and  Monmouth 

9.7.6 

+     23J 

566 

England  and  Wales     ... 

74395 

+    399 

+  5.702 

559 

-   002 

+  on 

Sootlaad          

17.628 

+    301 

+  1.390 

557 

-  006 

+    0  0] 

Total        

9I.5'3 

+    700 

+  7,092 

558 

-  003 

+    OC] 

Compared  with  a  month  ago,  ll\c  departments  showed 
■c^)^  increase  in  the  .number  of  workpeople  employed,  while 
four  departments  sliowed  some  decrease.  The  greatest 
increase  was  in  rolling  mills,  352 ;  while  the  greatest 
decrease  was  in  the  Bessemer  converting  department 
(181),  this  being  due  to  a  decline  in  the  Cleveland  dis- 
trict. The  districts  in  which  the  greatest  increases  in 
the  number  of  workpeople  look  placf.  were  Scotland 
(;,ni)  ,in<l   W.alcs  anil   .Monmoulh  (23J). 

(.'om|)aretl   with    a    year   ago,    every   district,    and   every 
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department  except  the  Bessemer  converting  deparlnient, 
showed  an  increase  in  the  numbers  employed. 

The  average  number  of  shifts  worked  per  man  per  week 
remained  about  the  same  as  a  month  ago  except  at 
crucible  furnaces,  where  an  increase  of  0.22  of  a  shitt 
took  place,  and  in  Bessemer  converting  departments, 
where  a  decrease  of  0.27  of  a  shift  occurred.  The  Mid- 
land Counties,  other  than  Statfordshire,  showed  the 
greatest  increase,  0.09  of  a  shift;  the  greatest  decrease, 
0.15  of  a  shift,  took  place  in  the  Cumberland,  Lancashire, 
and  Cheshire  district. 

Compared  with  a  year  ago,  every  district,  and  all  de- 
partments, except  Open  Hearth  melting  furnaces  and 
Bessemer  converting  departments,  showed  an  increase, 
the  greatest  improvements  being  at  crucible  furnaces, 
0.29  of  a  shift,  and  puddling  forges,  0.24  of  a  shift. 

Pig  Iron  Industry. 

Emplovment  in  this  industry  continued  good,  and  was 
considerablv  better  than  a  year  ago. 

Returns  relating  to  108  ironmasters  show  that  durmg 
February  four  furnaces— one  each  in  Cleveland,  South 
Yorkshire,  Staffordshire  and  Lanarkshire  were  re-lit ; 
four  were  blown  out,  three  of  which  were  in  Scotland, 
and  one  in  Derbyshire  was  damped  down.  The  number 
of  furnaces  in  blast  at  the  end  of  February  was  357,  as 
compared  with  338  in  January  and  312  in  February,  1905. 
The  number  of  workpeople  employed  at  the  works  in- 
rhidfd  in  the  Returns  which  are  summarised  below  is 
•  -  ■     ated  at  24,200. 


1 

Increas 

(  +  )or 

Number  of  Furnaces,  included  in    ! 

Decreas 

=(-)io 

the  Returns,  in  Blast : 

t  end  01 

906,  as 

compared  witb 

Feb., 

Jan 

Feb.. 

A 

A 

I9C6. 

.9C6. 

1905. 

ago. 

ago. 

England  kWAiBS— 

Cleveland     

£6 

65 

79 

+  1 

+  7 

Ccmberlandi  Lanes 

38 

38 

35 

+  3 

S.  acd  S.W.Yccki. 

17 

16 

'3 

+  I 

+  4 

Derby  &  Notiinsham 

37 

36 

37 

—  I 

Leicester.  Lincoln.  1 

and  Northampton  1 

Stafford  &  Wcrcestei 

35 

34 

31 

+  I 

1-   4 

S  Wales  &Mona:oult 

14 

14 

U 

C:het  districts 

7 

* 

7 

Total  furnaces  1 
Included  In 
returne  1 


At  the  end  of  February  41  j  mills  were  working  com- 
pared with  419  at  the  end  of  the  previous  month.  .\s 
compared  with  a  year  ago,  there  was  an  increase  of  7 
(1.7  per  cent.)  in  the  number  of  mills  at  work.  The 
number  of  workpeople  employed  at  the  412  mills  was 
about  20,600. 

The  following  table  shows  the  number  of  mills  at  the 
works  which  were  giving  cmploynieiit,  lull  or  partial,* 
at  each  of  tlie  three  periods  : —    _ 


No.  of  Mills  in  suci  Works. 
Working,  jwo'julns      To"'- 


The  imports  of  iron  ore  in  February  amounted  to 
582,315  tons,  or  108,081  tons  more  than  in  February, 
1905,  and  208,821  tons  more  than  in  February,   1904. 

The  exports  of  pig  iron  from  the  United  Kingdom 
during  February,  1906,  amounted  to  81,083  tons,  as  com- 
pared with  56,508  tons  in  February,  1905,  and  47,184  tons 
in  F'ebruary,  1904. 

Tinplate  Works. 

Employment  during  February  showi-d  a  slight  decline 
compared  with  a  month  ago,  but  was  ■^till  very  good  ;  it 
was  better  than  a  year  ago. 


Works  giving  full  employment 
Works  giving  partial  employment    ... 

Total  at  end  of  Ft  ■■luary,  1906-    ... 

Cottt^f  ending  Tdai  for  Jan-.  1906- 

Carrcsfondine  Total  forFtb.,190y 


The  exports  of  tinplales  and  tinned  sheets,  :.nd  Hack- 
plates  for  tinning,  are  given  in  the  table  below  f.>r  the 
three  periods  stated.  It  will  be  seen  that  of  the  tola! 
exports  of  tinplates  during  February,  4,068  tons,  or  12.3 
per  cent,  went  to  the  United  States.  'Ihe  hiitish  East 
Indies  took  4,251  tons,  Germany  3,840  lo'i'.  ;lif  ^^tber- 
lands  1,947  t""^'  ="■"•  l^r^i""-  '-'Jn  w"*-  Of  the  black- 
plates  for  tinning  exported  in  February,  1.756  tms  v.cnt 
to  Genii.iny,  and  1,475  to  Ru-<>ia. 


Month 
ended 

Feb    cStll, 
1906, 

Increase  (  +  1  or 

Pecrease  ( -  )  as 

compared  with 

February, 

T«o 
Months 
ended 
Feb   sStb 
1906. 

Increase  ,4-)  or 
Decrease  (— )  a: 
compared  with 
corresponding 
period  in 

'90S- 

1904. 

190;.      1    1906. 

1 

Tinned  FlaUt  and  Tinned  Shells. 

To  United  States  ... 
.,  Other  Countries 

Tons. 

4,c68 
28,413 

Tons. 

4-    i'SAt 

ToJt. 
+  1.070 

+  7.0S4 

Tons. 

7.260 

14,284 

Tons     i   Tons. 
-  5.5-.'     -  ■■JS8 
4-  3.2j;     +10.6H 

To-.al         ... 

32,481 

i   3,SM 

4  8,124 

ei,su 

+  >,e«o  \  +  9,n< 

Bladi  I'lales  for  Tinning. 

To  United  States ... 
,,  Other  Countries 

6,'i27 

■ 1 1 

+    :,;o6  1  ^  2,246 

lo.'i54 

4-   1.314 

+    "930 

Total 

e,227 

+   2,167  1  +2,246 

I0,1S< 

4-  1,7«6  [  4-      930 

CHANGES    IN    RATES   OF    WAGES    AND 
HOURS  OF  LABOUR. 
Wages. 

Chiiuecs   rcborlrd   in   Febnuiry.—  ih'--  net  ellect  of  all 
the    changes    in    wages    reporled    in    February    was    an 


•  11  will  be  understood  lli:il.  111  .iddllio: 
„t  partii.l  eniployiicnt.  a  certain  nii.i.be, 
A  Tach  01  the  d.itcs  t.,  wlilth  the  rclutn^ 


1  to  the  work's  rcluri 


ncd  di  Kl.'ing  lull 
were  vvhully  idle 
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increase  of  ;£."2,i4.S  per  wetU,  a>  compaixil  with  an  increase 
oi  ;£vv5''*'  P"-'''  «eeic  in  January,  lyob,  and  a  decrease  of 
/j2bC  per  week  in  February,  1905.  Tlie  number  of 
workptople  affected  was  130,913,  of  wlioni  130,113  re- 
ceived advances  amounting  to  ;£"2.23i  per  week,  and  800 
>ustained  decreases  amounting  to  ;4i'S3  per  weelc.  The 
total  number  alTected  in  January,  igo6,  was  117,702,  and 
in  February,   igoj,   10,775. 

Five  changes,  atTecling  1 12,852  workpeople,  were 
arranged  by  Conciliation  Boards  or  mediation,  two 
changes  affecting  3,509  workpeople,  took  effect  under 
sliding  scales,  and  the  remaining  changes,  affecting 
14,552  workpeople,  were  arranged  directly  between  em- 
ployers and  workpeople,  or  their  representatives.  In  two 
cases,  affecting  465  workpeople,  the  changes  were  pvr- 
ceded  by  disputes  causing  stu|)i)age  c(  work. 

SinnitKny  for  the  Two  complclcd  Moiillis  of  ujoo. — 
■fhe  number  of  workpeople  (separate  individuals)  whose 
wages  were  reported  to  have  been  changed  since  January 
ist  was  258,701,  as  compaicd  with  99,265,  for  the 
corresponding  period  of  1905.  The  changes  arranged 
gave  255,852  workpeople  a  net  increase  of  ;6"6iS37  per 
per  week,  and  2,849  workpeople  a  net  decrease  of  ;£ri99 
per  week.  The  net  effect  of  all  the  changes  reported  was 
an  increase  of  ;£'6,33S  ])ir  week,  as  compared  with  a 
decrease  of  ;£"3,S95  per  widi  in  the  corresponding  period 
of  1905. 

.Summarised  bv  trades  the  numlier  of  workpeople 
affected  bv  these  reported  changes  and  the  net  result  of 
the  chnnLTC-;  on  Ihcir  weeklv  wages  were  as  follows  : — 


Groups  of  Trades. 


Building      .„       

Coal  Mining  

Iron  Mining  „ 

Quarrying 

Pig*  Iron  Manufacture     

Iron  and  Steel  Manufacture    ... 
Engineering  and  Shipbuilding... 

Other  Metal  Trades        

Testile  Trades       

Other  Trades        

Etnployees  of  Local  Authorities 

Total 


Hours. 

The  changes  in  hours  of  labour  reported  during 
February,  igo6,  affected  3,298  workpeople,  whose  aggre- 
gate working  time  was  reduced  by  10,508  hours  per  week. 
The  total  number  of  workpeople  reported  as  affected  by 
changes  in  hours  of  labour  since  January  ist  last  was 
12,195.  the  net  decrease  In  their  working  time  being 
19,925  hoiu>  i)er  week. 

Principal    Changes   in   Wages  and    Hours   in 
February. 

l'articular>  of  the  principal  changes  in  rates  of  wages 
and  hours  of  labour  reported  in  February  are  given 
below.  The  details  of  the  other  changes  reported  are 
not  separately  staled  in  this  table,  but  they  are  included 
in  the  preceding  statistics. 


Particulars  of  Chang' 
tDec»Mi«in//<i/K-i., 


I.— RATES    OF 

WAGES. 

1 

(•Underground     Workers,    Banks- j 

C     Advance  of  ij  per  cent.,  making  wages  z^  pe:  cent,  abovs 

Coal  y..r.,r.g    ... 

Durham    ... 

5  i   12 
Feb. 

1      men,  Cokemen,  Enginemen,  and  1 
,      Mechanics                                        j" 

v.0,000 

the  standard  of  1879. 

...   ■  ij 

(other  Surface  Workers       ...          ) 

Advance  of  li  per  cent.,  making  wages  25J  per  ce:.-  ifcOTc 
the  standard  of  1879. 

Pig  Iron  Manu- 

South       Staflord- 

Blastfurnacemen          ...       -.. 

t.ooo 

_. 

Advance  of  2*  per  cent. 

fact;;rf 

shire 
Northumberland., 

in  Feb 

Durham,  Cleve- 
land.   Cumber- 
land, N.  Lanes,, 
S.  Yorks,  Mid- 

( Steel  Melters  and  Pitmen    

i,4j6 

... 

Advance  of  iJ  per  cent,  under  sliding  scale. 

4  Feb. 

1  Gas     Producermea    and     Chaige 

,    621 

Advance  of  §  per  cent. 

[     Wheelers       

i     25 

Advance  of  iJ  per  cent,  under  sliding  scale. 

lands  &  Lines. 

Lincolnshire 

4  Feb. 

Enginemen.  Mechanics,  Slc 

36S 

... 

Advances  of  iJ  and  ^  percent. 

Midlands  and 

«Feb. 

Steel  -MiHnien     

466 

Lincolnshire 

Advance  of  i  J  per  cent,  under  sliding  scale. 

Scotland    

4  Feb. 

Steel  Melters  and  Pitmen      

972 

South   Wales  and 

5  Feb. 

Iron     Puddlers,     Iron     and      Steel 

I.5S7 

Advance  of  :i  per  cent. 

\ 

Monmouthshire 

MiUmen,  Enginemen,  Cranemen, 

Labourers,  &c. 

PatternmakersI           

Ironfounders    „ 

Smiths 

Brass  Moulders          

Brass  Turners.  Fitters  &  Finishers 

1.260 

=.500 

700 

500 

803 

Advance  ot  is.  per  week. 

Advance  of  2*  per  cent,  on  piece  rates,  and  of  is.  per  week  o» 

S.ngintf:,ngl 

Coast  f 

pay  m 

■  Engmemen,  Cranemen.  &c. 

550 

... 

Advance  of  IS.  per  week  on  rales  of  25s,  and  over,  and  of  (id 

Feb. 

on  rates  of  22s.  and  nnder  253. 

foiners  in  non-.Mariue  Engineering 

200 

Advance  of  IS.  per  week. 

Works 

Smiths      Strikers     and     General 

5,000 

Advance  of  2J  per  cent  on  piece  rates,  and  of  is.  per  week  oa 

Labourers 

time  rates  of  25s  per  week  and  over,  and  of  6d.  on  rates  01 
20S.  and  under  25s 

l'l:I\Ll!'.\L     CH.XNGI-.S     KFI'ORTICI)     IN'     FlinRL'Al."!  . 
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Our  Weekly  Biography. 

R.  Mullmcux  Walmsley,    D.Sc.     Lond.).  F.R.S.E..  M.I.E.E. 


DR.  R.  MULLIXEUX  WALMSLEY,  Principal  of 
i!iL-  Northampton  Institute.  ClerkenweU.  was 
born  in  LiverpooL  Educated  at  Queen's  College  in 
that  rAty,  he  was  afterwards  for  a  short  time 
engaged    in  commercial  pursuits. 

In    iS-c)      he     matriculated      at      the      London 
University  ;     two       years      later      he      passed      the 
intermediate       examination       in       science.       while 
in    1S82    he    graduated 
B.Sc 

Previous  to  taking 
!u5.  degree,  ^Mr. Walmsley 
wa-  engaged  at  the 
Royal  Naval  School. 
New  Cross.  In  1881  he 
joined  the  staff  of  the 
Horological  Institute. 
ClerkenweU,  as  assistant 
to  Professor  Perry.  After 
twelve  months'  labora- 
torv  experience  he  un- 
dertook for  Messrs. 
A>rton  and  Perry  the 
testing  of  the  early 
forms  of  their  well- 
known  electrical  measur- 
ing instruments.  Later 
on.  when  the  Finsbury 
Technical  College  was 
ojiened.  he  became 
senior  demonstrator  in 
the  electrical  engineering 
and  applied  physics 
department.  In  1886  he 
obtained  the  degree  of 
Doctor  of  Science  at 
the  L'niversityof  London 
on  the  subject  of  elec- 
tricity treated  mathe- 
matically and  experi- 
ment a  1 1  y.  Shortly 
afterwards  Dr. Walmsley 
went  to  India,  and  for 
twelve  months  acted  as 
principal  of  the  Sind  Arts  College  of  the  Bombay 
I'niv'ersity.  Wliile  in  this  capacity  the  local 
government  frequently  consulted  him  on  matters 
pertaining  to  the  advancement  of  technical  educa- 
tion in  the  colony. 

Dr.  Walmsley  returned  to  l-^ngland  in  1S88,  and 
in  May  of  the  same  year  he  was  ai)pointed  senior 
mathematical  lecturer  and  demonstrator  at  the 
Central  Institution.     Two  vears  later  he  was  chosen 
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to  be  the  l!r^t  occu!)anl  ol  tlie  chair  of  electrical 
engineering  and  applied  iihysic^  in  the  Heriot-Watt 
College.  Edinburgh,  which  post  lu-  filled  until  the  end 
of  i8()5.  when  he  was  appoiiitid  i>nncipal  of  the 
Northampton  Institute,  London. 

As  an  author.  Dr.  MuUineu.-:  Walmsley  is  best 
known  in  connection  with  that  comprehensive 
work  entitled  "  Electricity  in  the  Service  of  Man," 
the  new  edition  of 
which,  now  being  issued 
serialK-.  a])])earsto  have 
Ix'cn  entirelv  rewritten 
by  him.  "  the  Electric 
Current"  is  another  \vork 
from  his  pen.  and  he  also 
assisted  in  thetranslatioD 
and  extension  of  "Guille- 
iiiin's  Electricity  and 
.Magnetism."  He  is  a 
member  of  tlie  Institu- 
tion of  Electrical  En- 
gineers, and  by  the  desire 
of  theCounciliie  prepared 
a  paper  on  the  Electrical 
Exhibits  at  Edinburgh, 
which  was  read  before 
that  assembly  on  the  oc- 
casion of  its  visit  to  the 
Scottish  capital.  More 
recently  he  read  a  paper 
before  the  Institution  on 
"  Transatlantic  Engi- 
neering Schools  and 
Engineering,"  in  which 
he  embodied  the  obser- 
vation made  during  a 
three  months'  tour  in 
the  United  States  and 
Canada. 

Dr.  Walmsley  is  a 
Fellow  of  the  .  Royal 
Society  of  Edinburgh,  a 
Fellow'  of  the  Physical 
SocietN',  a  Fellow  of  the 
Chemical  Society,  and  an  ex  -  Vice  -  President 
of  the  Royal  Scottish  Society  of  Arts.  In  1898 
he  \\as  the  recipient  of  the  freedom  of  the  Spectacle 
Makers'  Company. 

He  is  one  of  the  founders  and  was  the  second 
President  of  the  Optical  Society  of  London  and 
quite  recently  had  the  honour  of  being  re-elected 
President.  He  is  a  meml)er  of  the  Senate  of  the 
London  I'niversity. 
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The  Future  of  the  Milling   Machine." 

Mr.  Joseph  Horner,  A.M.I.Mech.E.,  has  completed 
2  verA-  uselul  and  practical  review  of  modern  milling 
m.achine  practice,  and  he  has  incidentally  earned  the 
gratitude  of  engineering-  students  by  giving  considerable 
space  to  the  manufacture  of  cutters  and  the  work  of 
machines  calling  for  the  exercise  of  special  skill.  Many 
of  the  latest  improved  machines  are  illustrated  with 
dfclaik-d  drawings,  and  .special  attention  has  been  paid  to 
speeds  and  feeds.  In  short,  the  book  is  one  which  should 
prove  an  acquisition  to  any  machine  anendant.  We 
quote  .Mr.  Horner  as  follows  as  to  the  future  of  the 
milling  machine  : — 

"  Though  it  is  true  that  milling  lends  itself  more 
readily  to  special  work  than  10  that  of  a  general 
character.  the  assumption  has  been  too  often 
hastily  made  that  it  has  little  chance  in  the 
general  shop.  It  certainly  would  be  most  in- 
judicious to  make  a  radical  change  in  the  methods  of  a 
general  shop  already  equipped  with  single-cutting  tool 
machines.  But  it  is  wise  to  introduce  milling  gradually, 
beginning  with  those  classes  of  work  for  which  the  long 
e.xpt-rience  of  other  firms  has  proved  them  suitable.  In 
a  general  shop  there  are  a  lot  of  articles  which,  without 
doubt,  can  be  treated  more  economically  b\  milling  than 
by  any  single-tool  machine.  An  enumeration  of  such 
articles  is  hardly  worth  attempting,  but  in  the  work  of 
nearly  any  firm  it  would  be  easy  10  select  scores  of  pieces 
to  which  milling  would  be  eminently  superior  to  anv 
operation  done  on  planer,  shaper,  or  slotter.  This  remark 
is  applicable  not  only  to  plane  surfaces,  but  to  those  in 
which  profile  cutters  can  complete  at  one  trr.verse  many 
iobv  which  must  otherwise  be  done  by  more  than  one 
cutter,  and  more  than  one  series  of  traverses,  and  often 
by  setting  on  more  than  once  machine.  There  are  also 
machines  which  are  capable  of  dealing  with  heavy  work — 
using  long,  fluted  cutters,  or  gangs  of  cutters',  or  face 
cuttf-rs  with  inserted  mills;  and  there  are  many  bulky  cast- 
ing? which  can  be  tooled  more  rapidly  thus  than  with  the 
singU    trills  of  the  planer  and  slotK-r.     .Machinr-      •   •'-■- 


cla>s  are  not  of  recent  origir.,  but  they  arc  being  developed 
and  brought  more  under  the  notice  of  engineers,  their 
value  becoming  better  recognised  than  ihey  were  a  few 
years  since.  These  facts  alTord  an  indication  that  the 
milling  machine  is  destined  yet  to  occupy  a>  important  a 
place  in  the  general  shop'  as  the  single-tutting  tool 
machines  have  done. 

.Milling  has  not  nearly  reached  its  possible  develop- 
ments with  us  vet.  The' planer,  shaper,  and  slotter  still 
hold  their  own!  with  little  rivalr>-  in  >ome  shops,  and 
surfaces  are  slowly  tooled  which  could  be  done  mor. 
cxpeditiouslv  and  often  with  equal  accuracy  under  a  good 
svstem  of  niilling.  Many  machinist?  would  be  astonished 
at  the  large  areas  and  the  intricate  sections  which  are 
milled  in  some  shop  practice,  where  inilHng  is  the  rule, 
and  planing  and  shaping  are  oi  secondary  importance. 
The  rea!  era  of  the  milling  machine  will  not  arrive  with 
us  perhaps  until  the  pressure  of  closer  competition 
develops  its  vet  latent  possibilities.  It  is  from  milling 
and  grinding  that  the  greatest  developments  of 
machinists"  wVrk  :.r.    u;  hr-  aiitiiipated  :n  ihi-  future." 


A    New     Calculator. 

.Messrs.  J.  Halden  and  Co.,  8,  .Mberi-quar..-,  Manches- 
ter, have  brought  out  a  neat  Rotary  Calculator,  which 
has  some  resemblance  to  a  watch,  and  is  carried  in  the 
vest  pocket.  It  is  intended  to  supersede  the  slide  rule  in 
all  its  operations.  Briefly  described,  it  consists  of  a  di>c 
within  a  ring,  together  forming  a  dial  with  logarithmic 
scales  on  both  sides ;  it  is  surrounded  by  a  inet^I  ring, 
and  protected  on  each  side  by  a  glass  di~c  with  a  cursor 
line  marked  radially  thereon,  and  is  capable  of  being 
revolved  by  the  two  thumbs  when  it  is  required  to  set  the 
cur.sor  line.  The  disc  is  also  turned  in  setting  the  scales 
to  the  required  position  by  holding  the  nuts  on  either  side, 
between  the  thumb  and  finger,  the  ring  being  fixed  to 
the  metal  rinsi.  The  cursor  lines  arc  very  lint-  and  very 
close  to  the  dial,  and  ensure  gr<  at  accuracy  in  reading, 
■^'-r  calculations  are  made  with  oiilv  one  setting. 


Improved  High-Speed  Radial  Drilling 

Machine. 

By  Messrs.  James  Archdale  and  Co.,  Ltd.,  Birmingham. 


We  illustrate  on  the  opposite  page  an  inioroved  radial 
drilling  machine  which  has  been  lately  designed  by  Messrs. 
Jas.  .Archdale  and  Co.,  Ltd.,  of  Birmingham,  for  use  with 
high-speed  steel.  In  addition  to  the  strength  demanded 
in  machine  tools  dealing  with  the  new  steel,  the  designers 
have  been  careful  to  ensure  for  the  machine  raoiditv  and 
ease  of  movement,  instant  change  of  speeds  and  feeds, 
rigidity  of  arm  and  some  other  characteristics  which 
should  make  it  a  valuable  acquisition  in  the  machine 
shop.  The  spindle  can  be  raised  or  lowered,  started, 
stopped,  reversed,  the  feed  altered,  double  gear  engaged 
or  disengaged,  and  the  saddle  moved  along  the  arm  bv 

•  **  Modern  Mill>n£  Machines.  "  Their  design,  construction  and  uorking. 
A  •  ;.ndhr>oI:  fr.r  practical  men  and  cnginctTini;  sludenls.     Crosby.  Loct;wooel. 


conveniently  placed  icvi.rs  and  handk>,  whilst  the 
machine  is  running  at  the  highest  speed. 

It  will  be  noted  that  the  frame  is  of  special  design  10 
ensure  strength  and  rigidity,  the  column  on  which  the 
radial  arm  and  box  table  swing  being  connected  to  the 
upright  bracket  by  a-  steel  tension  belt  which  passes 
through  to  the  base.  The  column  is  also  supported  and 
braced  to  the  upright  bracket  just  below  the  radial  arm. 
The  latter  swings  on  special  roller  bearings,  and  is  of 
deep  box  section,  the  spindle  being  arranged  as  close 
as  possible  to  it  to  avoid  spring  or  torsional  etTect. 

The  saddle  is  guided  on  square  edges  on  the  arm,  and 
is  jjrovided  with  rollers  on  the  top  edge,  making  it  easy 
of  adjustment,  and  an  improved  locking  arrangement  is 
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fitted,  consisting  of  a  taper  key  extending  ihe  whole 
length  of  saddle  and  readily  operated  by  handle, 
pinion  and  rack. 

The  spindle  is  driven  through  a  friction  clutch  of 
special  design,  which  can  be  engaged  by  lever  movement 
without  shock.  Double  gearing  is  also  carried  on  the 
saddle  for  the  larger-sized  holes. 

The   spindle  can   be  instantly   reversed,    the   reversing 

gear  being  operated  bv  friction  clutches.     The  spindle  has 

a   5e!f-aot:ng   feed,   runs   in  .t  -'.rcve.    and  has   hardenc-d 

••  hrusts.     Itisbalai-i  raised  or  lowered 


driving  shaft  by  a  silent  chain  and  cha::;  wheel  gear, 
giving  a  noiseless  positive  drive.  .Ml  tht  principal  bear- 
ings are  ring  oiled  from  suitable  oil  reservoirs,  enabling 
them  10  run  for  a  considerable  time  wiih.oui  attention. 

The  fo'lowing  are  examples  of  drilling  in  mild  steel  : 
.;  ft.  bin.  machine,  tin.  diameter  01  drill,  S.2  in.  per 
minute  drilled ;  j  ft.  o  in.  machine,  1  in.  diameter  of  drill, 
2.7Sin.  per  minute  drilled.  The  leading  dimensions  of 
the  3  ft.  6  in.  machine  are  as.  follows  :  Max.  radius  of 
spindle.  3  ft.  6in. ;  diameter  of  spindle,  ^j  in. ;  vertical 
traverse  spindle,   12  in. ;  horizontal  traverse  spindle,  .?  ft. 


IMPROVED    HIGH-SPKED    U.AUIAl.    DKILLING    M.\CHIXE. 


quickly  by  hand,  and  extends  in  one  length  through 
upper  and  lower  guides. 

The  box  table  has  a  vertical  adjustment,  and  may 
be  swung  out  of  the  way,  leaving  the  base  clear  for 
large  work.  If  necessary  it  can  also  be  arranged  to 
swivel  round  its  horizontal  axis. 

The  machine  may  be  driven  by  a  constant  speed  belt 
through  a  change  s|>eed  box  or  by  four  speed  cone  pulley. 
The  change  speed  box  is  of  new  design,  giving  nine 
changes  of  speed  and  with  double  gear  a  total  of  iS. 
Power    is    transmitted    from    the    -.pwd    box    to  the    top 


5in.  ;  spindle  bored  Morse  taper.  No.  5;  admits  spindle 
10  base,  3  ft.  loin. ;  admits  spindle  u>  table,  1  ft.  n  in.; 
size  of  table  top,  24  ft.  by  16  in.  ;  verticil  adjustment 
ditto.  Sin.;  size  of  T  slotted  base,  311.  by  3ft.  gin.; 
licisrht  of  machine,  9  ft.  4  in.  ;  driving  pulley  revs,  (with 
gear  box),  500  per  min. ;  diameter  and  width  of  same, 
in  in.  by  sJin.  ;  driving  pulley  revs,  (with  cone  pulley), 
joo  per  min. ;  diameter  and  width  of  same.  14  in.  by  3  in.  ; 
lloor  space  occupied,  9  ft.  3  in.  by  S  ft. ;  approximate 
weight,  2  tons.  The  machines  are  also  made  of 
2  It.  liin.,  5  ft.,  and  6  ft.  radii. 
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The  British  Engineering    Output, 

(As    seen  through   American    Spectacles.) 

Being  an  Abstract  from  the  Eleventh   Special   Report  of  the    U.S.  Commissioner  of  Labour 
on    the  Regulation  and  Restriction  of   Output.— {Coiiliiiiial  f'viii  pai^e  }:,i)<k 


II. — Shipbuilding. 

AXC_)THER  noted  shiiibuildcr  says  that  since  ihc  great 
strilvc  of  1897  the  men  in  the  engineering  and  boiler 
making  departments  ha\e  worked  much  better  than 
before,  and,  on  tlie  whole,  quite  steadily.  However, 
owing  to  the  good  wages  pre\-ailing.  they  have  taken 
an  occasional  holiday  more  than  usual,  but  on 
the  whole  their  conduct  compares  fa\ourably  with 
that  of  other  men  in  busy  times.  He  says  that  his 
firm  works  largely  on  piecework,  and  is  increasing  the 
amount  so  worked.  They  ha\e  introduced  manv  in- 
no\-ations,  which  ha\-e  been  welcomed  by  the  men.  In 
his  opinion  the  old  hostility  against  piecework  was  that 
it  was  coupled  with  a  limitation  of  earnings  to  one 
and  one-half  times  the  time  wages,  but  since  abolishing 
this  limit  this  firm  has  had  no  trouble.  He  had  to  dis- 
miss one  clerk  for  holding  back  part  of  the  pay  if  the 
men  earned  more  on  piecework  than  he  thought  thev 
should  do. 

This  gentleman — one  of  the  most  Hbcral-minded  ot 
employers — does  not  hesitate  to  assert  that  where 
trouble  comes  from  the  piece  price  and  the  bonus  systems 
(which  lie  does  not  work,  but  approves)  it  comes,  in  fact, 
because  the  employers  wish  to  fix  the  prices  too  low. 
In  his  opinion  it  was  a  very  fortunate  thing  that  the 
workmen  lost  the  eight-hour  strike,  because  they  got 
the  joint  .standing  committee,  through  which  they  are 
able  to  make  their  genuine  grievances  known  and  to 
air  the  meanness  of  their  employers.  Thev  thus  create 
a  public  opinion,  which,  after  all,  is  the  most  effective 
remedy  for  genuine  evils.  In  the  marine  work  this 
establishment  has  but  little  piecework.  Since  it  contracts 
very  largely  for  the  .\dniiralty  and  builds  large  merchaiU 
\essels.  it  has  but  little  repetition  work  :  because, 
especially  in  the  .'\dmiralty  work,  quantity  is  a  secondary 
consideration,  excellency  always  being  regarded  first. 
The  firm  doubtless  has  some  idle  men  and  .some  un- 
necessary loss  of  lime,  but  this  he  does  not  regard  as 
serious.  A  large  part  of  the  friction  could  be  avoided 
ifjthe  men  wc-re  taken  into  confidence  a  little  more, 
and  the  workmen,  if  consulted  beforehand,  could  be 
induced  to  consent  to  many  tilings  against  which  thev 
now  strike  when  analtemjit  is  iirydc  tcj  introduce  tlie 
change  without  consulting   llKin. 

Growing  Cost  of  Labour. 

In  regard  lo  ilie  slnpbuildnig  de|),ntnient  this  em 
pioyer  confesses  that  there  is  more  comiilainl.  He 
does  not  believe  there  is. a  formal  agreement  to  restrict 
the  output,  but  wages  are  good  and  eniployinent  certain 
and  the  men  are  iiii-hneti  to  tlimk  thev  can  lake  it  e  isv. 
The  fact  that   tile   union   can   hmil   the   number  of  men 


umenng  the  trade  is  a  genuine  barrier  to  the  elasticity 
which  is  needed.  He  says  that  formerly  a  squad 
contained  one  riveter  and  one  strong  labourer,  who  also 
ri\-eted  :  but  now  the  unions  forbid  the  labourer  to 
rivet  and  require  two  skilled  riveters.  The  whole 
piecework  svstem  is  in  a  very  unsalislaclory  condition, 
the  trade  is  stagnant  and  the  labour  is  inefficient  because 
of  a  failure  to  use  modern  organisation  and  machiner\-. 
He  confirms  the  statement  that  there  is  no  inducement 
for  employers  to  improve  in  the.se  particulars,  as  they 
are  unable  to  gel  a  reduction  or  at  least  a  significant  one. 
on  the  piece  prices.  Therefore  they  must  either  remain 
stagnant  or  the  men  must  put  up  the  labour-saving 
devices  themselves  in  order  tosaveeft'ort.  The  employees 
think  that  people  must  have  ships  and  that  they  will 
come  to  their  yards  for  them. 

The  cost  of  labour,  however,  is  becoming  so  high  as 
to  force  the  shipbuilders  to  demand  prices  for  ships 
which  they  cannot  get  in  the  face  of  international  com- 
petition. He  quotes  ;\Ir.  Wilkie.  secretary  of  the  ship- 
wrights' societv.  as  saving  that  it'  a  man  wants  a  ship 
he  must  have  it.  In  his  opinion  this  omits  the  question 
of  international  competition  as  well  as  domestic 
competition  in  forms  of  investment.  If  labour,  through 
restriction  of  output,  becomes  less  cflfcient,  and  there- 
fore more  expensive,  in  shipbuilding  than  in  other 
forms  of  industry,  people  will  cease  10  want  ships  as 
they  did  before  and  will  i)refer  lo  put  their  money 
in  other  forms  of  inxeslmeiit  when  they  can  do  so  to 
better  ad\autagc. 

The  Question  of  Reasonable  Wage  Lin\it. 

An  official  report  of  the  boiler  makers'  .society  for 
the  Tync  district  says  :  ■'  Work  is  being  sectionalised 
to  sucli  an  extent  that  men,  through  long  custom  and 
their  own  in\enti\-e  powers,  are  able  to  increase  their 
earnings  by  tlie  ])roduction  of  a  greater  volume  of 
work.  Some  employers  are  seeking  to  take  advantage 
of  this  to  reduce  prices.  This  ought  not  to  be,  as  the 
inc\ilable  result  of  such  a  policy  will  cause  the  men  to 
restrict  their  powers  and  so  to  hamper  the  quick  despatch 
thai  employers  are  always  striving  after,  and  will 
pre\ent  the  necessary  clearance  for  fresh  orders."  So 
far  as  could  be  ascertained,  the  feeling  seemed  to  be 
universal  among  the-  employees  that  the  employers 
had  in  mind  a  lumji  sum  of  wages  which  they  considered 
a  sufficient  amount  of  earnings  and  would  attempt  to 
so  readjust  piece  prices  as  to  reduce  the  workmen  to 
that  basis.  Furthermore,  contact  with  the  employers 
produced  the  imjircssion  that  the  workmen  were  right 
in  this  contention.  Several  instances  were  found  of 
progressix'c  eniplovers  who  had  much  more  liberaHviews 
than   these,   who   usuallv  stated   that   thev   were  bound 
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b\-  the  prevailing  sentiment  in  llic  cniplo\-crs'  associa- 
tion to  which  the\-  belonged,  and  that  the  employees 
were  entirely  right  in  their  fear  that  an  increased 
output  at  piece  prices  would  result  in  an  eltort  on  the 
part  of  the  employers  to  reduce  the  wages. 

In  explaining  the  power  of  the  boiler  makers'  society, 
one  of  the  members  said  :  •'  Wc  have  a  complete  mono- 
poly of  labour  of  this  sort.  The  employers  cannot  do 
business  save  by  mutual  agreement  with  us.  By 
means  of  hmitation  of  apprenticeship,  espccialh'  in  a 
growing  community,  we  can  continue  to  hold  the 
monopoh".  We  have  jnucli  higher  wages  than  the  a\-erage 
skilled  artisan  of  the  kingdom,  which  enables  us  to 
occupy  a  first  place  in  the  labour  world.  Our  wages 
are  so  much  higher  than  those  prevailing  in  other  im- 
portant skilled  trades  that  in  the  eyes  of  the  employers 
we  lia\-e  reached  all  reasonable  limits.  Should  we 
work  as  hard  as  we  do  now,  and  work  six  days  in  the 
week,  instead  of  four  or  five,  according  to  all  prevailing 
sentiments  and  traditions  the  total  amount  of  our  wages 
would  be  so  large  as  to  lead  employers  inexitably  to 
attempt  to  reduce  the  piece  prices. 

Said  a  most  intelhgent  workman  :  "  If  we  should 
work  six  days  in  the  week  at  the  present  rate  one  of  two 
things  would  happen  witliin  sLx  weeks.  Our  piece  prices 
would  either  be  reduced  or  we  should  be  locked  out 
because  we  refused  to  accept  a  reduction.  In  other 
words,  we  should  find  ourselves  either  in  the  position  of 
working  six  days  for  the  same  lump  sunt  of  wages  that  we 
get  now  in  four  or  five,  or  we  should  have  a  great  fight 
on  our  hands  because  ^ve  refused  to  do  so.  Considering 
our  superior  position  in  the  labour  world,  we  are  inclined 
to  let  well  enough  alone  and  to  enjoj'  the  dignity  and 
leisure  of  our  position." 

Different  workmen  in  different  centres,  when  con- 
fronted with  this  statement,  granted  its  substantial 
accuracy,  and  ceased  to  try  to  impress  the  truth  of 
the  allegation  that  the  lost  time  was  due  wholly  to  bad 
weather,  bad  management  on  the  part  of  the  firm 
in  furnishing  material,  sickness,  accident,  and  other 
causes  tending  to  break  the  squads  from  time  to  time. 
The  truth  of  this  explanation  was  confirmed  openly 
b\-  employer  after  employer.  It  was  confirmed  more 
ire.juently,  however,  by  remarks  made  by  emplovers 
who  seemed  to  be  entirelv  unconscious  of  the  fact  that 
thev  were  bearing  out  the  truth  of  this  position,  for 
whene\cr  the  view  was  expressed  to  the  employer  that 
the  industry-  seemed  to  be  in  a  deadlock,  resting  on 
mutual  distrust,  and  that  under  present  conditions  the 
deadlock  could  be  broken  only  by  the  employer  guaran- 
teeing as  much  wages  per  unit  of  product  as  the  men  now 
receive,  and  trusting  to  the  spreading  of  fixed  expenses 
o\er  the  larger  product  for  his  gains,  it  was  nearl\- 
always  met  by  the  statement  that  under  such  conditions 
tlie  employees  would  earn  an  unreasonable  amount  of 
wages. 

Working  men,  it  was  alleged,  would  cease  to  be  working 
men  and  would  want  to  become  managers.  Xotliing  seems 
to  be  more  deep-seated  in  the  mind  of  the  English 
employer  than  this  feeling  that  the  danger  invohed  in 
permitting  any  working  man  to  earn  very  much  more 
than  the  traditional  wages  of  men  in  his  class  will  destroy 
the  foundations  not  only  of  all  industry,  but  of  all  social 
life  as  well.  The  result  is  in  this  industry,  as  in  so  many 
others,    that    the    two    parties,    each    being    too    strong 


to  be  conquered  bv  the  other  in  open  light,  are  wiUin„ 
to  proceed  on  traditional  and  mcffectivc  hues  rather 
than  to  make  anv  change  the  result  ot  which  might 
give  llie  other  parlv  greater  advantage  than  is  held  at 
present.  The  workmen  are  perlccllv  willing  to  do  more 
work  if  they  arc  paid  for  it  at  the  rate  per  unit  that  they 
recci\-e  lo-da\-.  The\-  are  not  willing  to  do  a  greatly 
increased  amount  of  work  for  a  very  slight  increase  in 
the  sum  total  of  pav.  thus  giving  to  the  employer  veiy 
much  the  larger  portion  of  the  gain  from  their  increasca 
effort,  ll  is  distinctly  a  fight  over  the  question  of  what 
IS  a  fair  clay's  Uibour  for  a  given  day's  p.iy. 

The  Employers'  View. 

The  emplovei.-,  >av  alnuisi  unanimously  that  theit 
eniiiloN-ccs  are  not  gi\-ing  enough  labour  (or  the  pay  that 
thev  get  to-dav,  and  \-irtuallv  assume  that  the  latter 
ought  to  give  all  thev  are  phvsically  capable  of  foi;  the 
i.rescnt  pav.  On  the  other  hand,  the  workman  believes 
that  he  IS  giving  a  full  equivalent  for  the  pay  he  is 
octting  and  stands  out  ftrmlv  for  what  he  calls  lull 
ixiv  for  everv  additional  unit  of  product  turned 
out.  While  there  mav  be  \anous  sporadic  attempts 
of  tlie  emplovers  to  force  a  different  system,  and  while 
if  It  were  simplv  a  question  of  either  party  coming  to 
actual  slarxation.  there  is  no  question  tliat  the  employers 
could  hold  out  the  k.nger.  it  looks  as  though  the  boUcr 
makers,  m  view  of  all  the  circumstances,  would  be  aDie 
to  maintain  their  position  on  this  point  for  a  long  time. 
Both  sides  have  learned  that  open  fighting  docs  not  pay 
and  are.  as  it  were,  sleeping  on  their  arms.  The  two 
parties  are  inextricablv  tied  up  bv  working  agreements. 
Tliese  agreements  are  of  \-arious  kinds,  some  with  in- 
di\idual"  vards,  some  with  district  associations,  some 
for  the  whole  countrs",  all  of  them  xirtually  providmg 
for  the  settlement  of  differences  between  the  two  parties 
by  conciliation  or  arbitration  without  stoppage  ot  tne 
\vork  over  which  the  dispute  arises. 

The  societv  has  reached  that  degree  ot  strengUi 
which  makes'  it  impossible  for  the  employer  to  make 
anv  change  whatever  without  previous  conference  ana 
agreement  with  his  workmen.  It  is  not  a  question 
an\-  more  of  what  the  emplo>-er  Hunks  would  beadvan- 
tageous.  or  of  what  the  foremen  think  would  be  helplui, 
or  what  the  labour  leaders  think  would  be  bene- 
ficial :  It  IS  a  cpiestion  of  what  the  two  bodies  as  a  whole 
can  be  brought  to  .sec  is  a  good  thing  to  do.  \Mth 
the  great  jealousies  among  the  employers,  and  witn 
the  iugli  degree  of  sccrecv  in  their  affairs,  and  witn  a 
full  knowledge  on  their  part  that  experiments  cannot 
be  made  bv  tl'iem  without  running  the  risk  of  gi\  in„ 
the  boiler 'makers  a  greater  advantage  than  they  now 
liave,  and  greater  than  the  experiment  would  )ustil\ 
it  can  easily  be  seen  how  all  the  circumstances  tend 
toward  crystallisation  in  the  industry  and  make  any 
imiJrovement  in  organisation,  machinery,  or  method, 
if  not  impossible,  at  least  difficult  and  slow  ol   operation. 

The  Foreman  and  the  Union. 

due  great  poinl  ol  cuHuncisv.  and  a  point  which 
causes  so  much  friction  as  to  be  regarded  by  emplovers 
as  a  serious  restriction  of  the  amount  of  work  done, 
is  that  of  the  relation  of  the  foreman  to  the  union.  It 
is  almost  universal  that  the  loiemen  of  every  grade  arc 
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piomoted  from  tlie  ranks  of  the  ordinaiN-  worknicn 
in  the  sliop.  In  the  engmccrinf;  trade,  in  which  it  may 
he  truly  said  that  the  general  average  of  the  union  men  is 
higher  than  that  of  the  non-union  men,  for  the  trade 
IS  well  organised,  tlie  question  almost  daily  arises, 
What  is  to  be  the  status  of  a  union  man  who  is  made 
foreman  ?  Few  tilings  are  more  warmly  and  more 
frequently  discussed  than  the  question  whether  the 
foreman  is  the  employer's  man  or  the  employees'  man. 
It  lias  been  customary  in  many  trades  for  a  member 
of  the  imion,  when  made  foreman,  to  remain  a  member 
of  the  union  and  take  no  active  part  in  it.  It  goes 
without  saying  that,  with  the  present  strength  of  the 
union,  it  would  be  extremely  difficult  in  a  shop  where 
most  of  the  workmen  are  union  men,  to  have  as  foreman 
a  man  who  never  has  been  affiliated  with  the  union. 
On  the  other  hand  it  would  create  a  great  deal  of  jealousy 
and  increase  the  probability  of  conflict  if  a  man.  on 
being  promoted  to  a  foremanship,  should  resign  from 
and  forever  renounce  the  union.  \\'ith  the  degree  of 
lontcntion  that  has  existed  for  a  decade  or  two  in 
Jvngland  it  is  inevitable  that  working  men  should  beheve 
that  they  are  entitled  to  a  foreman  in  sympathy  with 
themselves.  On  the  other  hand,  the  very  fact  that 
tlie  employees  M-ant  the  foreman  so  much  makes  the 
employers  suspect  that  the  foreman  whom  they  are 
paying  extra  wages  to  protect  their  interests  is,  in  the 
case  of  a  controversy,  the  actual  representative  of  the 
opposing  interest.  One  frequently  liears  remarks  from 
tlie  employers  as  to  the  untenable  position  of  having 
a  foreman  who  is  subject  to  discipline  and  fine  by  the 
men  o\er  whom  lie  is  placed. 

Efforts  to  Wean  Foremen  from  the  Union. 

As  a  result  of  tlie  strike  of  1.S97  the  employers,  notably 
some  of  the  larger  ones,  ha\-e  been  making  "a  protracted 
and  a  serious  effort  to  \\-ean  their  foremen,  whom  they 
must  take  from  the  union  men,  from  the  union.  These 
cmpkjyers,  who  say  that  they  are  not  opposed  to  unions 
arc  \ery  keenly  ali\e  to  the  fact  that  one  great  element 
of  the  strength  of  the  union  is  the  fact  tliat  the  money 
benefits  of  one  kind  or  another,  such  as  funeral  pay, 
sick  pay  and  deatli  pay,  are  not  separated  from  the  trade 
benefits  or  fighting  funds.  These  firms  therefore 
have  attempted,  with  a  moderate  degree  of  success, 
to  organise  a  foremen's  union  as  a  separate  organisation. 
Tliey  have  :  cue  so  far  as  to  make  definite  and  systematic 
contributions  to  the  benefit  funds  of  tliesc  "foremen's 
unions.  So  long,  howe\-er,  as  the  foremen  continue 
to  be  taken  chiefix-  from  union  men,  and  the  labour  union 
benelit  funds  are  not  separated  from  tlic  other  funds  of 
the  society,  it  is  extremely  difficult  to  wean  the  foremen 
from  their  unions.  l-"or  the  foremen  are  largely  working 
foremen,  still  continuing  to  work  with  their  own  hands, 
ind  their  pay  is  but  slightly  larger  Ih.m  that  of  the 
-rdinary        workmen        under        them.  hurtherniore, 

notwithstanding  the  fact  that  tliey  are  su]ipo.sed  to 
ha\e  a  more  responsible  position,  and  to  re]ircsent  in 
a  peculiar  sense  the  interests  of  the  employer,  all  of  their 
instincts,  training,  and  social  life  were,  before  their 
promotion,  with  the  union  men,  and  must,  in  a  society 
organised  on  a  class  basis,  continue  to  be  entirely  with 
that  class.  The  consequence  is  that  any  attemjit  to 
break  ;il!  tliese  tics  and  separate  a  man  who  becomes  a 


foreman  from  the  mass  of  the  union  men  is,  under  present 
conditions,  a  coinparati\  elv  hopeless  one. 

Stringent  Rules  Regarding  Foremanships. 

The  unions  in  this  trade  have  very  stringent  rules 
in  regard  to  tlieir  members  accepting  foremanships  :  for 
instance,  in  the  Tyne  district  the  rules  of  the  union  in 
the  engineering  trade  forbid  a  member  to  accept  a 
foremanship  at  less  pay  than  the  former  foreman  had. 
In  the  shipbuilding  department  of  one  of  the  largest 
firms  on  the  Tvne  there  was  a  coiitro\-ersy  on  this  point. 
On  the  death  of  a  foreman  who  had  been  with  the  firm 
for  many  years  the  manager  olfercd  the  position  to 
one  of  the  \oung  workmen  at  5s.  a  week  less 
than  the  previous  man  had  received.  The  man 
declined  the  foremanship  without  giving  any  reason, 
and  was  dismissed.  The  manager  .stated  that  at  the 
time  he  was  not  aware  of  the  fact  that  under  the  rule 
of  the  union  the  man  would  ha\e  been  fined  £5 
for  accepting  the  position.  The  secretary  of  the  union 
demanded  tliat  the  man  be  reinstated  on  the  ground 
that  he  had  been  dismissed,  not  for  refusing  to  do  his 
work  well,  but  because  he  would  not  do  work  which 
he  never  had  agreed  to  do  and  for  \\hich  he  was  not  hired. 
The  manager  insisted  that  he  did  not  dismiss  the  man 
simply  because  he  would  not  accept  the  foremanship, 
but  because  he  was  not  ready  to  accommodate  the 
firm  in  an  emergency.  The  union  representatives 
demanded  his  reinstatement.  The  final  result  of  the 
case  is  not  known,  but  it  led  to  a  long  correspondence 
and  numerous  conferences  and  to  a  general  slackness 
and  sullcnness  on  the  part  of  all  the  employees  in 
the  department,  which  must,  in  the  ]:>rcscnt  state  of 
mind  of  the  English  union  working  men,  have  caused  a 
serious  check  on  the  amount  of  product  turned  out, 
and,  perhaps,  on  its  quality  also. 

The  manager  at  one  of  the  largest  shipping  and 
engineering  firms  said  that  theirs  is  about  the  only 
firm  that  succeeds  in  forcing  the  foreman  out  of  the 
union.  It  was  tliis  firm  that  organised  the  foremen's 
union  to  wean  the  foremen  from  the  working  mens' 
union  by  establishing  large  benefit  funds,  subsidised 
by  the  employers,  in  the  foremen's  union.  In  this 
connection  it  seems  interesting  to  note  that  the  more 
wide-awake  emplovers  in  the  x'arious  branches  of  the 
trade  are  coming  to  realise  more  and  more  that  the 
real  trouble  with  the  foreman  question  is  with  the 
eiii])lovers.  As  Mr.  Cliarles  lieathcote.  cil  Manchester, 
.said  :  "  The  trouble  with  Kiiglish  industrx-  in  general 
is  that  the  employers  are  not  willing  to  pa\'  a  sufficient 
amount  for  superintendence.  If  the  loremen  are  to 
be  raised  in  iiitelhgeuce  and  clficiency  to  a  rank  above 
that  of  xvorking  men  they  must  luwe  xery  much  larger 
pay  and  larger  responsibility  than  the  average 
English  emplover  is  willing  to  give  them  to-day. 
K.xtra  pay  ot  los.  or  us.  a  week  will  not  enable 
a  foreman  to  live  on  a  'scale  that  will  take  him  out  of 
association  with  the  members  of  the  union  to  which 
he  has  always  belonged  :  neither  will  it  gi\e  him  that 
]5restige  that  will  enable  him  to  exercise  that  authority 
over  the  workmen  that  a  foreman  ouglil  to  have.  If 
the  foremen  are  not  to  be  the  workmen's  foremen 
rather  than  the  employers'  they  must  be  raised  in 
pay,  dignity,  and  importance  much  beyond  anything 
that  has  vet  been  done." 
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The  Development  of  Under- Water  Craft. 

By  Robert  G.  Skcrrctt.— ico;//(//;«rf/;om>«v5/20 


IT  is  not  possible  in  so  brief  an  article  to  describe  in 
detail  all  of  the  particulars  of  the  Lake  boats,  but  it 
ma\-  be  instructive  to  know  that  all  of  them  ha\e  ample 
and  comfortable  sleeping  accommodation  for  then- 
crews,  that  electrical  cooking  facilities  permit  a  crew  sub- 
sisting aboard  for  days  at  a  time,  that  they  are  twin- 
screw  vessels,  and  that  they  carry  from  three  to  four 
torpedo  tubes  for  the  loading  and  discharge  of  which  no 
complicated  water  ballast  system  is  required.  The  boats 
of  this  type  all  submerge  on  an  even-keel,  and  are 
designed  to  work  with  a  large  reser\'e  of  buoyancy. 

Their  large  conning-tower  and  the  character  of 
their  superstructure  are  such  as  to  make  the  ves,sels 
very  weatherly  w-hen  running  light,  and  also  produce 
a  very  considerable  buoyant  moment  when  the  vessels 
are  running  submerged.  This  buoyant  moment  of  the 
superstructure  and  the  conning-tower.  combined  with 
the  low  position  of  the  mass  of  the  weights  in  the  main 
hull,  liolds  the  boat,  so  to  speak,  between  two  opposing 
forces,  and  gives  her  a  longitudinal  stiffness  impossible 
rf  attainment  in  boats  of  the  diving  type. 

The  Question   of  Safety. 

When  the  A  4  sank  she  reached  a  depth  ot  more  than 
00  ft.  and  attained,  so  Sub-Lieutenant  Godfrey  Herbert 
testified  at  the  court-martial,  a  trim  by  the  head  of 
-  40  deg.  Fortunately  for  the  A  4.  the  character  of  the 
bottom  and  the  fact  that  the  boat  was  not  underway 
when  she  sank,  sa\-ed  her  from  a  probably  fatal  plunge 
and    the  burying  of   her    nose    in   the    mud.     Mad    this 


h.ippcned,  at  <i  depth  of  o<>  it.,  the  combined  hydrostatic 
:ind  atniosjiheric  pressures  would  have  meant  a  downward 
force  of  manv  hundreds  of  tons,  and  the  release  of  [the 
vessel  from  that  predicament  by  any  means  at  her^dis- 
posal  would  have  been  out  of  the  question,  and  the  chance 
of  her  salvage  would  have  been  very  debatable.  In  much 
shallower  water  the  ill-fated  Farfadet  buried  her  nose, 
and  it  was  due  to  the  great  stress  thereby  placed  upon  the 
salvage  tackle  that  it  "parted  at  the  critical  moment  and 
sent  the  crew  to  their  death  after  their  heroic  struggle 
for  life  through  the  frightful  hours  of  their  imprisonment. 

It  is  impossible  for  the  Lake  boats  to  attain  any  such 
dangerous  angle  in  running  submerged,  and  the  character 
of  tlieir  bows  and  the  presence  of  the  rolling  wheels  under 
their  keels  would  effectually  prevent  such  a  mishap, 
and  at  the  worst  the  vessel  could  strike  only  at  a  very 
obtuse  angle  and  would  glide  on  safely.  This  even-keel 
order  of  submergence  and  under-water  progress 
combined,  of  course,  with  longitudinal  stiffness — permits 
of  the  freest  movement  of  the  crew  at  all  times  in  the 
fullest  discharge  of  their  duties. 

.\  further  aspect  of  this  longitudinal  stiffness,  so  far 
as  it  relates  to  the  question  of  safety,  is  the  fact  that  the 
control  of  the  boat  in  the  vertical  plane  calls  for  no  special 
training,  peculiar  adaptability,  or  an  exacting  and 
fatiguing  measure  of  vigilance.  The  speed  of  the  boat 
being  constant,  the  angle  of  the  hydroplane  or  sub- 
merging rudders  remaining  fixed,  the  only  thing  that 
would  eflcct  the  degree  of  submergence  would  be  a 
change   in    the     velocity   of   passing    currents.     .\s    the 
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resultant  force  is  applied  symmetrically  at  four  points 
iimidships,  any  change  in  the  force  of  the  passing  currents 
would  only  bring  the  boat  up  or  send  her  down  a  little 
jiecper  without  affecting  her  longitudinal  trim. 

Considered  from  the  point  of  view  of  a  military  in- 
strument that  may  be  put  at  short  notice  in  the  hands 
of  men  of  an  ordinary  measure  of  seafaring  and  mechani- 
cal understanding,  the  even  keel  boat  is  unquestionably 
superior,  but  little  practice  being  necessary  to  make 
any  man  familiar  witli  the  means  of  perfectly  controlling 
the  boat  vcrticallv  when  once  trimmed  for  submer- 
gence. 

The  superstructure  of  the  Lake  boats  solves  all  of  the 
difficulties  peculiar  to  the  diving  type  as  determined 
by  Naval  Constructor  Taylor  in  his  model  experiments, 
and  the  vessels  are  able  to  run  at  any  stage,  either  of 
part  or  total  submergence,  without  involving  the  risks 
common  to  the  diving  boats  he  described.  As  is  well- 
known,  the  space  in  the  superstructure  is  devoted  to 
fuel  tanks,  lubricating  oil  tanks,  the  compressed  air 
reservoirs,  and  the  stowage  of  deck  hamper,  thus  leaving 
to  the  free  .space  in  the  inner  huH-ronm  for  other  important 
purposes — one  of  them  beiXg  the  very  comfortable 
accommodation  of  the  cnu. 

Running   in  the   Awash  Condition. 

The  boats  of  the  Lake  type  are  designed  to  operate 
under  engines  in  the  light  condition,  in  the  deck  awash 
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condition,  and  in  the  conning-towcr  awash  condition. 
In  the  latter  condition,  onlv  the  sighting-hood  and  the 
observing  instrument  arc  above  water,  and  with  only 
this  extremely  modest  target  exposed,  no  difficulty 
whatever  is  experienced  in  running  the  boats  under  their 
engines.  An  especially  constructed  induction  valve 
insures  an  ample  supply  of  air,  and  yet  is  so  designed  as 
to  close  instantlj-  in  advance  of  the  surge  of  a  passing 
wave.  Because  of  the  buoyant  superstructure,  the  boat 
ri.ses  and  falls  readily  in  response  to  tlie  mass  of  the 
surface  contours,  and  there  is  none  of  the  sluggishness 
and  tendency  to  bury  common  to  the  boats  with 
spindle-shaped  hulls. 

With  boats  of  the  diving  type,  it  is  absolutely  necessary 
that  the  \essc!s  should  be  sealed  and  made  w-atertight 
under  similar  conditions  of  trim  and  surface  disturbance. 
The  diving  boat  then,  instead  of  being  able  to  measure 
her  radius  of  action  by  her  fuel  supjily,  is  narrowed 
down  to  a  performance  limited  to  her  battery  capacity. 
In  round  terms,  the  difference  is  so  great  that  for  boats 
of  corresponding  dimensions,  the  Lake  submersibles 
would  have  an  endurance  of  days  against  the  diving 
submarine's  endurance  of  hours  onlv.  In  addition  to  this, 
file  Lake  boats  would  have  the  greater  speed  guaranteed 
by  their  engines  as  against  the  more  limited  speed  and 
narrowed  radius  of  action  common  to  the  electricallv- 
propelled  craft.  Of  course,  the  Lake  boats  suffer  the 
same  relative  restriction  of  enduranc:'  common  to  all 
under-water  craft  when  running  totallv  submerged 
under  electrical  impulse  :  but  in  the  power  to  run  under 
engines,  and  be  instantly  ready  to  submerge  entirely 
with  immediate  recourse  to  electrical  pro])ulsion,  the 
Lake  boats  are  able  to  take  the  sea,  and  to  hold  the  sea 
in  the  face  of  the  alert  scouting  craft  of  a  possible  foe. 
and  with  a  minimum  risk  of  detection.  In  this  particular 
the  Lake  boats  arc  to  all  other  under-water  craft  what 
the  "  destroyer  "  of  to-dav  is  to  ilie  surface  torpedo  boat 
of  only  a  few  vears  ago. 

United  States   Submarines. 

Applying  to  large  boats  the  principle  of  refined  water- 
ballast  control,  somewhat  similar  to  that  practiced  by 
tloubct  in  liis  small  craft  for  the  nice  adjustment  of 
reserve  buoyancy,  some  of  the  submarines  now  in 
the  United  States  Navy,  and  those  now  building  lor 
that  service,  have  a  .series  of  small  tanks  so  arranged 
that  the  final  reserve  buoyancy  of  the  boats  can  be 
reduced  progressively  to  a  condition  of  zero  or  balance 
with  the  siH-roimding  water  when  submerged.  The 
idea  of  this  delicate  manipulation  of  buoyancy  is  to 
enable  the  boats  bv  this  reduction  of  Ihcir  margin  of 
safety — always  seriously  hmited — to  lie  inert  with  only 
a  very  limited  portion  of  the  sighting  instrument  out  of 
water  or  to  hold  the  boat  in  a  state  of  absolute  balance 
at  any  desired  depth  of  total  submergence.  This  ar- 
rangement has  been  tested,  in  smooth  water,  for  periods 
of  two  or  three  minutes,  and  upon  this  record  lias  been 
based  a  claim  for  practical  utilitv  in  time  of  war.  It  is 
said  that  the  boats  when  so  manipulated  can  lie  stationary 
and  observe  tlic  approach  of  an  enemy  without  fear  of 
detection  on  their  own  part.  It  is  also  claimed  that 
power  may  thus  be  conserved  and  stress  upon  the  crew 
reduced  to  a  minimum — only  one  man  being  required 
for  watch  service  and  for  the  control  of  this  system.  It 
must  be  renicmbercd,  however,  that  the  vessel  is  subject 
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to  all  tidal  or  current  influences,  and  she  would  drift  in 
anvTdirection  that  they  might  sweeji  lier  if  not  checked 
bylmotive  power.  This  means  that  there  must  con- 
stantly be  a  man  stationed  at  the  navigational  wheel, 
another  man  constantly  at  hi<=  post  in  charge  of  the 
diving  rudder,  that  another  man  shall  be  ever  ready  at 
thejrnolor--.  and  that  the  entire  crew  shall  be  he'd  abso- 
lutely immobile  and  ready  for  the  restrictions  or  the 
conditions    imposed    in    running    submerged.  Those 

boats  cannot  anchor  in  this  condition  :  and  in  the  pre- 
sence of  waters  of  changing  salinity,  such  as  would  be 
found  at  the  mouths  of  swift-running  rivers  on  the  ebb, 
the  practicability  of  maintaining  such  a  balance  would 
be  problematical  to  say  the  least,  and  the  continual 
changes  of  specific  gravity  of  the  surrounding  water 
would  call  for  such  a  measure  of  vigilance  on  the  part  of 
the  operator  as  to  make  the  work  dangerously  exhausting. 
and  would  entail  risks  that  could  bring  with  them  no 
balance  of  cGmpcnsatin<;  efficiency. 

Reserve     Buoyancy. 

The  Lake  boats,  can  submerge  and  maintain  a 
position  at  any  desired  stage  of  either  part  or 
total  submergence,  and  in  this  condition  retain  always 
a  reserve  of  buoyancy  much  in  excess  of  that  called  for 
when  running  submerged.  The  boats  are  anchored  fore 
and  aft.  are  unaffected  by  either  currents  or  the  changing 
specific  gravity  of  passing  waters  ;  and  the  degree  of 
submergence  is  absolutely  under  the  control  of  one  man, 
who  operates  the  electrically-dri\en  drums  of  the  anchor 
hoists  from  his  station  in  the  large  conning-tower.  Each 
of  the  anchors  weigh  enough  so  that  with  a  reserve 
buoyancy  equal  to  half  of  their  combined  weights,  the 
boats  can  be  drawn  bodily  to  the  bottom  or  held  immo- 
bile in  suspension  at  any  desired  depth,  while  their 
geographical  positions  remain  fixed.  One  of  these 
weights  is  sufficient  to  anchor  the  boat  when  upon  the 
s\irface,  and  the  boat  can  be  anchored  in  a  seaway  from 
the  controlhng  station  in  the  conning-tower  without 
exposing  in  any  manner  persons  upon  the  deck  for  that 
purpose.  This  cannot  be  done  with  boats  of  the  diving 
tj'pe  ;  and  it  is  necessary  for  members  of  the  crew  to  go 
out  upon  the  deck  to  break  out  the  anchor  and  clear  the 
gear  for  this  purpose,  and  it  requires  no  particular  range 
of  imagination  to  appreciate  the  risks  involved  and 
under  some  circumstances,  weather  conditions  prohibiting 
even  this.  The  accompanying  diagram  illustrates  graphi- 
cally the  distinctions  between  the  two  type;  in  these 
particulars. 

Precautions. 
The  anchoring  weights  also  are  saieiy  features,  and 
in  case  of  any  mishap  admitting  water  to  the  boat, 
or  any  loss  of  positive  buoyancy  that  may  threaten 
the  vessel,  it  is  only  necessary  to  cast  free  the  winding 
reels  and  to  let  these  anchors  go  to  the  bottom  on  a 
run.  giving  the  vessel  a  positive  buoyancy  equivalent 
to  the  weight  of  their  mass.  In  addition  to  this,  the 
vessels  carry  emergency  drop-keels,  varying  in  weight 
with  the  displacement  of  the  \essels.  In  boats  of 
the  Proteclor  type  and  size,  this  drop  keel  weighs  five 
tons.  .Assuming  that  a  leak  has  produced  a  negative 
buoyancy  of  a  ton,  and  that  the  \'essel  has  settled  to 
the  bottom,  or  is  sinking,  the  release  of  the  anchoring 
ui-ights  and  the  detaching  of  the  drop-keel  at  once 
;.es  the  boat  a  positive  buoyancy  of  five  tons,  which 
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would  be  enough  to  bring  the  wliole  of  licr  conning- 
tower  out  of  water  and  admit  of  the  ready  escape  of  her 
crew  or  recourse  to  the  cngine-dri\en  pumps,  which 
would  probably  be  amply  capable  of  controlling  all 
probable  leaks.  On  the  other  hand,  assuming  that  a 
di\ing  boat  under  similar  circumstances  goes  to  the 
bottom  and  has  no  keel  to  drop.  and.  assuming  as  in 
the  case  of  the  Lake  boat  just  mentioned,  she  is  unable 
to  use  her  electricallv-driven  pumps,  a  ton  of  negative 
buoyancy  in  the  presence  of  increasing  leaks  would 
probably  be  far  too  much  for  the  control  of  hand-worked 
jiumjis  driving  against  a  head  of  wate-r  due  to  any 
considerable  depth  :  and  the  chances  of  escaiu-  from 
such  a  vessel    would  be   practically  nil. 

In  the  case  of  the  Lake  boats,  the  large  conning-tower 
which  has  been  a  distincti\e  feature  of  the  type  since 
tlieir  inception,  besides  constituting  a  central  control 
station,  is  big  enough  to  hold  the  entire  crew,  and  is 
separated  from  the  spindle  liull  by  an  air  or  water- 
tight hatch.  This  conning-tower  then  becomes  a  safety 
compartment  under  some  circumstances,  facilitating 
eitlicr  the  escape  of  the  crew  or  the  salvage  of  the  \essel. 
Ilie  control  of  air  within  this  lower  when  separated 
from  the  rest  of  the  hull  is,  of  course,  indejiendent  ; 
and  while,  for  salvage  purposes,  it  might  bo  necessary 
to  use  heavy  air  pressures  in  the  main  hull,  the  atmosphere 
in  the  conning-tower  can  be  maintained  at  normal 
and  refreshed  ad  libitum.  In  this  way  the  boats  could 
be  brought  to  the  surface  and  the  upper  hatch  of  the 
conning-tower  opened  without  risking  the  sudden 
release  of  the  compressed  air  in  the  main  hull  and  in- 
curring the  danger  of  the  craft  refilling  immediately, 
and  either  sinking  or  bringing  a  dangerous  load  upon 
tlic  salvage  tackle.     Captain   B.icon  has  pointed  to  the 
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presence  of  this  ha/ard,  and  its  dans 
of  submarine  boats,  in  his  recent  1 
Institution  of  Naval  Arehit'.'Cts. 


M's  in  the  salvage 
x-turc    before    the 


The   Lake    Boat  Diving   Coiripartment. 

At  the  forward  end  ni  tlie  Lake  boats  there  is  a 
diving  compartment.  This  compartment  is  practically 
a  mobile  diving  bell,  and  its  working  principle  needs 
no  elaboration  here.  In  these  boats,  howeve:,  this 
chamber  la  ])rimarily  for  military  purposes  and  is  designed 
to  permit  a  diver  to  leave  the  vessel  and  to  examine 
(lehbcrately  the  water-bed  in  search  of  cables  or  the 
connections  of  submarine  mines,  or  to  permit  grappling 
operations  for  either  of  these  to  be  conducted  without 
leaving  the  diving  compartment.  The  entire  prac- 
ticability of  this  chamber,-  from  a  military  point  of  \iew. 
was  reported  upon  by  the  '  Board  of  /Vrmy  Officers 
which  examined  the  Prolcciov  in  January.  1904.  at 
-Xewport,  K.I..  U.S.A.  When  operating  in  this  manner, 
the  boats  rest  upon  the  bottom  with  a  negative  buoyancy 
regulated  entirely  to  suit  tlic  character  of  the  water-bed 
and  the  presence  or  absence  of  currents.  The  travelling 
wheels  are  held  at  the  end  of  arms  so  operated  that 
they  serve  as  elastic  buffer.s  against  shock,  eitlier  of  a 
direct  blow  or  that  due  to  the  \'ertical  movement  of 
considerable  moment  found  on  some  coasts  in  the  shape 
of  ground  swells,  even  at  depths  of  30  ft.  or  40  ft  :  and 
m  the  absence  of  such  a  check  the  boats  might  be  either 
serioiisly  jarred  or  wrecked  if  not  dangeiously  damaged. 
This  feature  of  the  Lake  boats  enables  them  to  operate 
safely  in  waters  of  from  25  ft.  to  30  ft..  and  to  follow 
navigable  channels  in  a  manner  absolutdv  |)ri)liibitive 
to  boats  of  the  diving  ty])e. 

Submarine  Defence. 

Confirmation  ol  thi-  \nluc  ol  this  feature  ol  the  I.akr 
boat  is  found  ni  the  latest  report  of  the  C^oniniaudant 
of    the    School    of    Submarine    Defence    in     the    United 


States,  wlio  says  :  "  .-Vs  in  case  of  mosablc  tor- 
pedoes, the  question  of  the  use  of  submirine  boats  as 
adjuncts  to  the  fi.xed  mine  defence  of  the  country  has 
been  under  consideration  by  the  Board  for  the  Revision 
of  the  Report  of  the  Endicolt  F^oard  during  the  past 
>-car,  and  the  Torpedo  Board  has  been  called  on  for 
remarks  on  this  subject.  In  this  connection  atten- 
tion is  invited  to  the  following  extract  from  my 
report  of  last  year,  to  which  experiment  and  practice 
with  the  submarine  boat  in  this  country  and  abroad 
lias  but  added   force  : — 

"  It  is  now  again  desired  to  invite  special  attention 
to  the  uncpicstionable  value  of  submarine  boats  as  an 
ndjunct  to  fixed  mine  and  movable  torpedoes  for  the 
defence  of  tlie  particular  places  named  in  the  report  of 
the  second  committee;  and  also  to  tlic  need  of  a  boat 
of  the  Lake  type  or  similar  type  at  the  School  of 
Submarine  Defence  for  experimental  work,  as  this  is 
the  only  submarine  boat,  so  far  known,  that  can  be 
efficientiv  used  in  countermining  electrically-controlled 
mines." 

The  diving  compartment  is  flanked  fore  and  aft 
1)\  two  complete  air  and  water-tight  bulkheads  ;  and 
these  are  further  reinforced  by  the  partial  bulkhead 
at  the  rear  ot  the  air-lock.  .\s  a  result,  these  bulkheads 
serve  the  purpose  of  doubly  Siifcguarding  the  craft  in 
case  of  a  head-on  collision.  This  diving  chamber  is 
also  of  such  magnitude  that  the  whole  crew  may  be 
mustered  therein  without  difficulty,  and,  under  some 
circumstances,  might  become  a  place  of  escape  and  a 
wav  to  reach  the  surface,  provided  the  depth  were  not 
too  great.  It  must  not  be  forgotten,  however,  that 
this  comjiartment  is  primarily  a  military  feature,  and 
while  it  is  incidentally  a  very  considerable  promise 
of  safety  under  certain  conditions,  still  its  reason  for 
being  is  as  first  described.  The  safety  elements  of 
the  Lake  type  have  a  prime  bearing  upon  maintaining 
tlie  morale  of  the  crew  in  the  face  of  the  enemy  and 
the  hazards  of  service  in  time  of  war. 

Lieutenant  J.  H.  Tomb,  of  the  I'nited  States  Navy, 
an  olificer  who  has  had  personal  association  with  both  the 
Holland  boats  in  the  .American  Xavy  and  the  Lake  boats 
that  have  niananivred  in  that  country,  has  recently  con- 
tributed an  article  upon  submarines  to  the  United 
States  Naval  Institute.  In  conclusion.  Lieutenant 
Tomb  says  :  "  It  is  by  competition  tliat  the  greatest 
progress  is  made.  If  we  had  one  of  the  Lake  boats 
on  this  coast,  and  one  on  the  west  coast  to  compete 
against  the  Holland  boats,  I  am  confident  that  our 
submarine  navv  would  soon  rank  among  the  first  in  the 
w^orld  instead  of  holding  the  fifth  or  sixth  place  as  it 
bids  fair  to  do.  For  harbour  defen'.e  nothing  is  superior 
to  the  defensive  submarine,  and  the  oHonsive  submarine 
will  soon  rise  to  an  important  factor  in  battle  tactics 
at  sea.  The  main  features  of  the  even-keel  type  are 
superior  to  those  of  the  diving  type  :  and,  seeing  this, 
it  is  necessarv  for  our  navy  to  dcvekip  that  type  if  it 
wishes  to  have  an  'efficient  and  capable  submarine 
navy  in  the  future." 

Al!  of  the  Lake  boats  arc  submersiblcs  and  not  sub 
marines,  as  that  term  is  commonly  understood.  .\11 
operate  u|)on  an  even  keel  :  and  all  by  reason,  of  their 
methods  of  operation,  sea-going  capacity,  and  h.xbit- 
ability  belong  to  the  order  of  offensive  underwater 
craft. 
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From    Our    Own    Correspondents. 


Scotland. 


GLASGOW. 


Steel  and  Iron  Trades. 

There  is  no  material  cliaiige  in  tlie  cunditiun  ut  the 
Scotch  steel  trade.  While  there  has  been  little  new- 
business  transacted,  the  tone  of  the  market  is  steady. 
Shipbuilders  are  still  pressing  for  deliveries,  and  in  con- 
>equence,  all  the  works  are  fully  employed.  .\  number 
of  the  makers  have  their  order-books  filled  till  well  on 
in  this  year.  The  railway  companies  are  being  taxed 
to  the  utmost  to  provide  sufficient  empty  trucks  to 
convey  the  finished  material  to  the  market,  and 
makers  complain  that  the  available  supplies  are  not 
quite  adequate,  in  the  Malleable  Iron  Trade  of  the 
West  of  Scotland  the  moderate  improvement  which 
was  reported  last  week  is  maintained;  indeed,  if  any- 
thing, the  position  i»  slightly  better,  some  fresh  work 
having  come  to  hand.  Some  fair  orders  have  lieen 
booked  on  Canadian  account,  and  the  majority  ol  the 
works  are  steadil)'  employed. 

Machine  Tools. 

Nothing  is  more  remarkable  in  the  development  ut 
modern  industrial  enterpri5e  than  the  evolution  of  tlie 
machine  tool.  Their  use  in  shipbuilding  work  is 
continually  increasing,  and  this  in  spite  of  the  opposi- 
tion of  the  workmen  employed  in  the  yards,  whose 
objection  to  labour-saving  appliances  is  often  uf  an 
unreasoning  character.  .\\\  the  leading  Scottish 
makers  of  machine  took  report  a  steady  trade,  and 
there  is  a  feeling  that  greater  activity  will  be  shortly 
witnessed  in  this  dep  irtment  of  engineering.  .\^mong 
the  makers  of  general  machine  tools  is  the  Carron 
Company.  Their  principal  productions  are  the  mII- 
acting  turning,  screw -cutting,  and  hand  surf.icing 
lathes,  the  boring,  surfacing,  and  screw-cutting 
lathe,  with  variable  feed,  stud  turning  lathe,  and 
high-speed  drilling  and  tapping  machines.  .\  good 
deal  of  work  is  at  present  passing  through  the 
Carron  shops.  Mes>rs.  Pollock.  Whyte  and  Wadde! 
are  busily  employed  on  their  specialities,  among 
which  may  be  particularised  the  ''  (ilobe "  combined 
keysealing  and  slotting  machine,  made  for  either 
motor  or  belt  drivins.;. 

Yarro^r's  Ne^r  WorKs- 

The  new  shipbuilding  and  engineering  works  which, 
as  stated  in  a  previous  issue,  are  to  be  erected  by 
Messrs.  Yarrow  at  Scotstoun.  are  assuming^  detinite- 
ness.  It  is  now  stated  that  the  contract  has  been 
let  to  Sir  Wilti.mi  Arrol  and  Co.,  and  as  this  firm 
has  decided  to  sublet  the  work  in  connection  with 
the  dock  basin  ami  the  building  of  the  walls  to 
.Messrs.  Morrison  and  Mason';  of  Glasgow,  the  whole 
of  the  work  will  be  practically  in  the  himds  of 
Scottish  firms.  It  is  understood  that  the  engine 
shop  is  to  be  210  ft.  long  and  the  boiler  shop  300  ft. 
long,  with  a  width  in  both  cases  of  150  ft.  .\  note- 
worthy feature  of  the  work  will  be  the  roof  covering 
of  the  dock,   which   i>   to  be   320  ft.   long,   ."<5  ft.    in 


width,  and  this  root  will-  enable  work  to  contmue 
whatever  m.iv  Ix-  the  climatic  conditions.  Ihe 
.olumiis  to  tlie  root  will  also  carry  rails,  on  which 
will  run  ,in  electric  crane  of  90  it.  span,  and  in  order 
that  the  crane  may  be  used  in  the  boiler  and  engine 
-hops  a  gantrv  is  to  be  constructed  through  the 
works  on  steel' columns,  with  overhead  bracing,  so 
that  the  crane  may  pick  up  a  boiler  or  a  larger  part  ol 
an  engine  and  travel  with  it  to  the  dock  and  deposit 
it  in  its  place  on  board  ship,  an  arrangement  \vhicli 
will,  of  course,  greatlv  facilitate  the  handling  ol 
heavy  pieces  of  materi.il.  The  total  area  to  be  com- 
prised within  the  works  is  i.-!  acres,  ami  it  has  a 
frontage  lo  the  river  of  750  ft.  The  portion  of  the 
building  work  entrusted  to  .Messr-.  Morrison  and 
Mason'  is  important,  as  it  will  involve  the  use  ot 
some  thousands  of  tons  of  siructionul  steel.  It  is 
hoped  that  the  works  will  be  completed  by  the  end 
,,f   tlu'  i)re-ent  year. 

New  Rolling  Mill. 

1,  ,.  announced  tliat  the  Clyd<.-  Bri.ige  Steel  Com- 
panv  has  given  orders  for  the  erection  al  their  works, 
Cuiibuslang,  l.;markshire,  of  a  rolling  null  which 
will  enable  them  to  produce  finished  steel  plates 
ihirleen  feet  wid<-.  This  will  place  the  company 
.dongside  other  large  Scollish  steel  works  in  turning 
out  fhe  largest  si/.e  of  steel  plates  requir-d  for  marine 
boiler  conitruction.  In  laying  down  the  new  mill 
the  comi.anv  have  exceeded  by  a  tew  inches  the 
specifications  of  the  mills  in  the  other  Scottish  steel 
works  the  actual  length  of  the  rolls  being  13  ft.  0  in., 
.•md  the  mill  can  probably  claim  to  be  th.;  largest  in 
Britain  .V  mill  of  similar  dinieii-ioiis  was  in  opera- 
lion  some-  vears  ago  in  ihe  Weaidal-  Works  in  the 
\(U-ili-l-:a-t    of   I'.iigland,   but  is  now   dismanlled. 

KilmarnocK  Contracts. 

\ndrew  Barclav.  .-^ons  and  Co..  Ltd.,  Caledonia 
Works,  Kilmarnock,  have  been  making  some  de- 
liveries ol  heavv  machinerv  during  the  last  few 
weeks,  inchuling  a  i,ooo-li.p.  pair  ol  coupled  tandem 
eompou.Kl  Corliss  condensing  engines  for  n  rolling 
mill  in  South  W.iUs;  and  a  pair  ot  40  in.  Corliss  air 
compressors  for  North  Wales;  aUo  two  K.in. 
i-wheeled  locomotives,  for  the  Cargo  Meet  Iron  Co.. 
l.td.,  Middlesbrough.  Others  are  in  hruid  for  the 
(.las.a,w  Iron  and  Steel  Co.,  Oakle\  (  ollieries,  Ltd., 
,lc.  Ibis  Klin.  4-wheeled  engine  i>.  il  appears,  a 
spi'cialily  wilh    M.-m--.    Barclay. 

ClydebanK  Water  Scheme. 

The  Bill  lor  ••uquiruiga  new  water  area  m  llie  Ki - 
Patrick  Mills  has  been  approved  !■>  lb.-  Clvdebank 
Town  Council.  Cnder  the  scheme  einbodied  in  the 
J5ill  there  would  be  .1  reservoir  011  1- inland  burn  to 
cont.ain  400,000,000  gallons,  wilh  a  cr.tchment  area 
of  1  31:;  acres,  .md  .1  reservoir  on  Burncrooks  to 
contain  300,000,000  g.illons,  wilh  a  .  ..rchm.-iU  area  ol 
I  0-0  aci^es.     There  would  be  about   15  miles  of  21  in. 
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;)i|)('  to  r.ii-ry  the  watrr  roinul  Sti>cki(imiir  Riiad  to 
tlu'  prcsiint  tiltcr>,  willi  a  ck-livcriiii,^  cajjatily  of  lu  arK 
livi-  miUio!-,  i^alloiih  per  day,  the  capacity  of  tlic  two 
2-i-,<  rvoii>  liriiiij  Milliciint  to  yiikl  three  million 
;;allons  per  day  fc;r  domestic  and  trade  purposes,  and 
1.50:), ooo  i^allons  per  day  for  compensation — a  total 
of  4,500,000.  The  cost  of  the  reservoirs,  jjipes,  etc., 
is  estimated  at  ;£."75,ooo,  exclusi\-e  of  land.  The 
total  yield  of  the  present  worlds  is  2,(195,000 
i,'allons  :.ier  day.  .\s  the  storaije  capacitv 
of  the  present  reservoirs  i'-  out  of  ;ill  propor- 
tion to  the  drainaije  ari;i  or  i^.ilherim;-  ground, 
the  yield  i>f  the  existini;-  works  is  much  lower  lli.an 
that  o(  the  new  works  ;  and  while  the  slorase  l)ro\id<  d 
for  the  e.xisiini;-  works  i;.  similar  lo  th.at  of  the  new 
works,  the  calchnient  or  drain.i^;-.-  .ire.-i  of  thi-  old 
wiirk.s  is  only  aboiil  half  of  ihe  an  a  .if  thai  shown  in 
the  proposed  new  works.  Th(C'oiinl\  t'oinicil  scheme 
for  ihe  ext'iision  of  the  pre^.-nl  di-uiVi  w  .ilerw  tirks  is 
to   be  oppi  -III. 

A  New  Tube  Cleaner. 

!)enionslr;nions  were  i^i\en  ,,n  Mmid.iy  al  I'oini- 
hoiise  on  the  Clyde,  ol  ,in  invinlinn  p.iie'nii  il  \,\  Mr. 
James  Muirhe.ad,  of  the  ("art  l-'orye,'  )iear  (.l.asi^ow, 
by  which  the  lubes  of  marine  and' locomotive  boilers 
c.-m  be  easily  .and  eliicienlh  cle.ined  without  opening; 
smoke-bo.N  doors.  It  is  cl.aimeil  l,.r  ilu-  ai)p.ir.iUi^ 
lh;it  it  keeps  the  smoke-box  .14  a  si  >  .it  llie  lowest  pos- 
sible limit,  :ind  promotes  con'tpl.te  combustion  of  the 


The  "Virginian"    Trials. 

■|"lie  .Mian  turbine  liner  \' lii;nn,iii. 
an  extensive  overhaul  ;it  tile  y.'ir 
Messrs.  Workm.in,  C'l.irk  and'Ci 
week  expected  to  run  .a  two-d,i\s-  s 


Improved  System  of  Coal  Com 

Experience  with  the  Pearson  s 
com|)lete  combustion  of  coal  in 
h.ive  ifone  far  to  justify  the  cl; 
10  tnc  merits  of  tlie  invention. 
boilers  have  been  so  fitted,  and 
excellent  results  have  been  obt 
best  results  have  been  in  the 
boilers,  always  bad  for  emitting 
tion  is  claimed  to  elTect  a  larjjji 
and  consequent  saving  in  fuel, 
dev(.l(.:])ment  of  power. 

Nevir  StraightbacK  Steamers. 

.Mr.  Ilenr\  Kurr.  II.  l.las-ow. 
patents  in  connection  witli  sli 
claims  that  his  design  gives  the 
over  ordin;n'y  sle.aniers  ;  Compli 
crease  of  ho  per  cent,  water  ball 
capacity,  superiority  in  heavy  W( 
su])erior  form  of  construction,  ( 
freeb(KU-d  with  greater  reserve-  ( 

Early  Use  of  Iron. 

.\  lecture  on  this  subject  w; 


bustion. 

vstem  lor  promoting 
lurn.aces  is  stated  to 
linis  put  forward  .is 
.\  l.irge  number  of 
from  all  the  boilers 
lined.  .Some  of  the 
case  of  water-lube 
smoke.  The  invcn- 
■  reduction  in  smoke 
;is  well  as  a  irreater 


who  has  taken  out 
amers  of  this  type, 
following  advantage> 
■le  self-trimming,  in- 
ast,  increase  of  cargo 
■ather  in  balbist  trim, 
■le.ir  holds,  and  high 
f  buovanc\ . 


Iter   luuleri^oi ng 
of    her   builders, 

Hillast,    is    Ibis 

d  trial. 


delivered  befori-  a  ineel- 
ini;  of  the  West  of  .Scotland  Iron  and  .Steel  Institute 
on  l-'rid.av  List  by  Mr.  Hennett  H.  Brough,  secretarv 
of  the  Iron  .-md  .Steel  liislilule.  .Mr.  Urough  pointed 
out  that  the  discovery  of  an  iron  sickle  under- 
the  feet  of  one  of  the  sphinxes  iti  Egypt  proved  that 
the  smith's  art  was  pr.-ictisetl  at  or  about  600  B.C., 
but  in  Chinese  history  there  were  references  to  iron 
dating  b;ick  to  2;,57  li.V.  The  lecturer  also  gave  details 
as  to  till  u^i  of  iron  in  different  countries  in  Europe. 
\\  itii  the  iliscoverv  of  cast-iron  and  the  introduction 
(if  the  bl.-ist  furn.-i'ce.  the  lirsl  st.-igi-  in  the  history  of 
iron  closi  d  about   the  end  ol  the  liftetnth  centurv. 


North-East  Coast. 


NEWCASTLE-ON-TYNE. 


Trade  Outlook. 

.\ttentioii   was   directed   in   our   l.i 
b.ibility   t)-:    a   considerable  decrea 
iron  in   the  warr;int   stores  ;it  .-in 
shipments  of  |)ig  iron  remain  on 
the  correctness  of  this  forecast, 
remains  ste;idy,  but  it  is  to  be  not 
ore   has   gone    up    in    price,    and, 
dearer.     .\    few-    orders   are   in    tl 
steamers,    but    the  high   prices 
already  pointed  out,   is  h;iving 
new  orders  b,ick,   and  althougl 
plenty    of    work    in    h.-md,    otln 
situati:-d.     'i'he  Board  of  ']"rade 
the   iron    Ir.-nle,    show    tli.it    .11    tin 
then:    were    in    bl.ist    in    tin     nmil 
or    :ni    incr..i~i     ol    si-\rn.      I  lu 
generally   are    fairly    well    i-mploM- 
is   busy,    .and   importtint   i-oiUr.ut^ 
coals  hav  just   been   concluded. 
liciilur  Is  firm,  .-11111  the  prob.-ibli-  n 
now    a     lactor    in     the     situation 


I    issue    to    the    pni- 

e    in    the    slocks    ol 

:i|-l\    date,   ,ind    llu- 

I  si.ili-  which  pro\i- 

111.     In  lu.-itile   trade 

d  Ih.il  the  imported 

of    course,    coke    is 

le    market     for    new 

r.iw    iii.-iti-ii.-iK,   .-iv 

le   ellert    of    kieping 

Minn-    builders   h.-ive 

s    .■„-,-     l<-ss     li.-ippih 

tuinv,  di-.ilins;   willi 

.-    I  ml    of    l--,l,ru.-ir\ 

i-i;i-t    .'SI)    luni.-in-s, 

inLtini  i-riiig    trailer 

d.       riie   c-o.-il    tr.-ide 

iii    sir.iin    .-ind    g.-is 

Sti-.iiu   lo.-il    in   p.-ir- 

triki-  ill   Aineric'i  is 

which     ha-     ti.    be 


reckoned   with.       |-oundi\    and    furii 
lluiugli   in    -omewh;il    bi-lter  leLjuesI 


langed. 


Engineering  News. 

rill-  Il  .iding  lirms  eng;igi-d  in  the  eiiginei-ring  trade 
in  the  district  are  fai'riv  bus_\  on  running  contracts, 
.Messrs.  Rich;irdson,  Westg.arth  and  Co.  report  orders 
lor  several  large  steam-driven  blow  ing  engines,  two  of 
which  are  for  Bell  Bros.,  ;ind  the  remainder  for  South 
\\  .ill  -.  lirms.  The  firm  is  also  engaged  on  four  200- 
toii  T.ilbet  furn.aces  for  the  South  Durham  Iron  and 
Steel  Co.,  and  two  lys-ton  furnaces  of  the  same  type 
for  the  Palmer  Shipbuilding  Co.  The  Hartlepool 
establishment  of  l.he  s.ime  linn  is  also  actively  em- 
ploved,  the  new  shops  for  the  manufacture  of  ste.ini 
turbines  being  now  in  operation  and  full  of  orders. 
The  (.overnment  woik  includes  the  re-litting  of  H..M. 
Cvi7e/>.v  ;ind  building  ;i  stibm.-iriiK-.  .\  reference  has 
bien  m;ide  in  <a  previous  issue  to  the  North-Eastern 
R.iilw.ax-  exiensions  .-it  Slellngill  sidings,  and  this 
WLirk,  whii-h  i^  to  be  carried  out  b\  the  Norlh- 
Ea-tern    K.iilwav    itself,    has    now    bi-en    put    in    hand. 
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i'hc  extensions  arc  intended  to  facilitate  the  haiidlins 
of  the  coai  traflic,  and  the  sidin.tr>  have  bttn  designed 
on  the  gravitation  principle. 

North=Eastern  Steel  Company. 

I'hc  improved  conditioii>  of  the  trade  of  ilie  district  i> 
eviilenced  by  the  report  of  tliis  compan\ ,  which  has 
jiist  been  issued,  it  is  pointed  out  that  there  lia> 
been  a  decided  e.\pansion  during  the  i)eriod  covered 
bv  tlie  report  in  tlie  demand  lor  iron  and  steel,  and  at 
gradually  advancing  price>.  The  worUs  were  not 
onlv  fully  employed  during  1905.  but  the  year's  niaUi- 
of  Coke,  iron,  and  Iviishetl  >teel  has  been  the  largest 
in  the  history  of  the  company.  The  opinion  is  ex- 
|)ressid  that  prospects  at  present  of  trade  in  the  dis- 
trict are  brighter  than  they  h;ive  been  for  some  year.-, 
and  that  the  company  commenced  the  new  year  with 
a  good  order  book  at  remunerative  price-.. 

The  Ne'wr  Cunarders. 

it  i>  stated  that  the  <lectrical  install.ili(]n  to  be 
lilted  on  board  the  Cunarder,  which  i>  being  built 
bv  .Messrs.  Swan,  Hunter  and  W'igham  Richardson, 
of  Wallsend,  will  be  the  most  complete  of  it>  l-:ind. 
The  generating  plant  will  consist  of  four  sets  of 
Parson's  turbo-generators.  The  lighting  alone  will 
require  5,000  lamps  of  ih  candle  power,  while  oti  the 
bridge-  deck  the  four  jjowerful  searchlight-,  and  two 
masthead  and  two  side  lights  .are  fitted  with  .Martic's 
electric  duplicate  apparatus,  which  automatically  re- 
places a  broken  lamp  filament.  The  major  portion 
of  .auxiliary  machinery  will  be  driven  by  electric 
motors,  and  in  connection  with  the  ventillation  there 
will  be  about  60  large  electricallv-driven  fans.  Th<- 
water-light  doors  throughout  the  ship  will  Qo  closed 
automatically  from  the  bridge. 

Tees  Pig  Iron  Shipments. 

.\  study  of  the  shipment^-  of  |)ig  iron  from  the  Tee> 
during  the  present  month  induces  the  belief  that  the 
ligures  will  set  up  .a  new  record.  Including  the  Skin- 
ningrove  figures,  the  shipments  per  working  tl,-iv 
have  averaged  4,600  tojis,  which  it  i>  unnece^.-arv 
to  sav  is  much  above  the  aver.age-  for  the  ijresent 
period  of  the  year.  Concurrently  with  the-e  iri- 
creased  shipments  less  C'leveland  iron  will  bi-  pro- 
duced, owing  to  the  turning  of  .some  blast  furnace^ 
frotii  the  production  of  Cleveland  to  that  of  other 
kind>  of  iron.  A  continuance  of  this  proces>  would 
h.ive  a  marked  el'lect  upon  the  statistical  position, 
.and  would  influence  the  tjuotations  for  m.anufactured 
iron. 


New  Chair  of  Naval   Architecture. 

.\  Mgniluaiu  >i!.;ii  ei  ili.  luiie.  i-  the  disposition 
l.-ilterlv  in  evidence  to  promote  the  .-.ludy  ot  naval 
..rchiiecture,  which  hitherto  has  not  received  adequate 
attention  on  the  ptirt  of  educational  authorities.  The 
.-Vrmsirong  College  at  Newcastle  has  new  fallen  into 
line.  .V  committee  meeting  was  held  to  discuss  the 
niatier  on  Mondav  Last,  under  the  presidency  ol 
Lord  .\rmstrong,  and  all  the  leading  firms  of  ship- 
buiUling  were  represented. 

It  was  resolved  lo  .stablish  a  Professorship  m 
N.iv.il  .\rchileclure  with  a  salar\  of  ;l.:.Soo  a  year, 
guaranteed  for  five  vears.  The  holder  of  the  pro- 
iessorship  will  l»e  .ai  lib.riv  le  engage  in  consulting 
practice  in  addilion  to  fulfilling  the  duties  ol  the 
chair.  .\rrang<niems  were  made  for  the  appointment 
to  be  made  ai  an  early  date,  .and  it  is  expected  that 
the  work  of  the  depariment  will  commence  from  the 
heL;iniiin!;'  (if  ne-;t  session. 

New  Works  for  the  Tyne. 

\i  the  .annu.al  m.  etin-  ef  the  Newcastle  Electric 
Suiiplv  Company  in  Newcistle,  .Mr.  J.  T.  Merz 
annomued  that  .a  che.nical  comp.any.  whose  name  he 
did  not  mention,  would  shortly  comnienre  to  lay 
down  eleclrical  ch<nucal  works  at  Carville,  Wallsend, 
and  woukl,  together  with  .another  firm,  t.ike  from  the 
comij.ain  .1  verv  barge-  number  ot  units,  working 
night  and  dav,  Sund.-ivs  and  week  d.ays.  It  is  stated 
that  the  company  is  the  Castner-Kellner  Alkali  Co. 

Gift  to  Armstrong  College. 

Messrs  Richardson.  W  estgarth  .and  Co.,  Hartlepool. 
have  presented  to  the  engineering  tiep.irtment  of  the 
CoUe-'e  one  surface  condenser,  specially  made  tor 
experinionttil  use  in  connection  with  lite  steam  plant 
in  the  College,  and  one-  c.siing  for  a  smaller  con- 
denser of  unusu.-il  proportions.  The  thanks  of  the 
(\  uncil  we-re  awarded  the  donors. 

Improvements  at  WarKworth  Harbour. 

The  11  nbour  Conimlssloners  have  under  considera- 
tion a  scheiiK  of  improvements.  It  is  intended  to 
eslend  the  south  jettv  to  the  south  pier  head  and  to 
eNlend  the  south  pier  out  .a  distance  ot  J4o  feet  sea- 
ward parallel  to  the  north  pier,  by  which  means  it 
will  be  possible  to  obtain  two  extra  feet  ol  water  on 
ihe  b.ir  ■  In  .iddition  to  this  .-i  system  of  groynes  is^to 
be  established  at  the  ncrth  s;.nds  in  order  to  combat 
the  serious  inroad  th.e  sea  has  been  mtiking  during 


Yorkshire   District. 


Sheffield  Trades. 


the  outlook  in  this  br.anch  is  not  regarded  with  quite 
the  same  feeling  of  hopefulness  as  it  w;is  a  wei-k 
ago.  One  factor  which  makes  for  weakness  is  [be 
position  of  pig  iron,  and  it  is  to  be  noted  that  the 
Lancashire  ironmasters  have  now  decided  upon  an 
all-round  reduction  of  is.  per  ton  in  price  on  all 
quantities  of  their  iron.  'Jhere  is  one  aspect  of  this 
reduction  to  which  attention  nia\    be  directed.     It  is 


SHEFFIELD. 


i,(,-s,ble  ih.il  11  wi!l  .-ict  ;is  .-I  cheek  upon  new  busi- 
ness, for  the  ri.ison  thai,  having  obtained  this  small 
ii.ncessii.n,  consumers  ma\  be  inclined  to  wait,  in 
the  expect.ation  that  still  che.-iper  quot.-itioiis  will  be 
-,een  in  the  ne.-ir  future.  'l"he  steel  tr;ide  remains 
tairlv  brisk,  .ind  indeed  the  olVicial  records  of  em|)loy- 
meiit  show  that  it  is  in  ;i  very  satisfactory  condition. 
.\s  pointed  out  in  jjievious  issues,  however,  the  pre- 
sent activity  is  niainlv  due  to  old  orders,  .-md  it  is 
quite  certain  that  the  volunit-  ol  new   business  w  hicli 
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i>  being  placed  is  not  sufruitni  lo  maiiuain  tlu-  pro- 
>ent  r;itf  of  outpiii.  It  i>  ho])Ld  that  lhi^  di^imlina- 
tioii  to  plaix-  fresh  orders  will  not  lontiniie.  In  one 
branch  of  the  steel  trade  a  j;ood  demand  is  already 
manifest;  we  refer  to  the  best  cla-s  of  tool  steel'. 
I^ocal  niannfactiirers  who  tfo  in  lari^ely  for  the  pro- 
duction of  rolling  stock  material--  are  also  actively 
I'ngaged  as,  if  orders  from  home  raihva\s  are  not 
very  plentiliil.  they  are  encouraging  inquiries  from 
abroad,  nolalily  from  the  Indian  r.ailways. 

'I'he  placing  of  contracts  for  steel,  stamping,  and 
crushing  machinery  and  olb.er  requirements  ior  the 
mining  districts  of  South  Africa  has  heen  checked, 
but  the  lull  is  expected  to  l>e  of  niiK  .a  icmporary 
ch.anicler.  Manufacturers  ui  lirld  :ind  garden  tool's 
have  their  books  tllli-d  wiili  .irders.  .m'd  ccinipetent 
workmen  are  beim;  s,,uglii.  l-'i.r  main  classes  of 
giK)ds  there  is  :,  lie;,vv  demand  Inr  the  Auslralian 
niarket.  At  th.-  present  time  ihe  call  lor  steam  coal 
IS  large,  both  lor  manui.icluring  jiurposes  and  for 
export,  rile  deni.and  for  coke  lor  sieel  meltini:  pur- 
posis  ;.  more  ,(cli\e-  ilian  llial  l(ir  use  in  blast 
furnaces. 

Machine  Tool  Makers. 

Ihe  m.ijnriiy  of  the  machine  loni  m.akers  report  an 
imjjrovin'g  ir.ide,  and  the  makers  of  high-speed 
tool  steel  are  very  actively  engaged.  "Messrs. 
Francis  Berry  and  Co.,  of  .So'werby  Bridge,  are  just 
introducing  an  improved  motor-driven"  plate-edge 
planing  machine,  which  is  certain  to  attract  a  good 
deal  of  notice.  The  Low  Moor  Ironworks  are  very 
fully  employed  for  the  moment  in  the  machine  tool 
department  of  their  business.  The  principle  orders 
received  are  for  boring  and  turning  mills,  high-speed 
planers,  milling  machines,  boiler  shell  '  drilling 
machines,  .and  lathes.  Batem.in  and  Co.  are  build- 
ing one  or  two  special  high-speed  planers,  and 
Messrs.  Fairbairn  Macpherson  are  just  completing 
.some  special  tools  for  ordnance  work.  The  general 
tone  of  the  reports  received  indicate  a  period  of 
improving  prosperity  for  the  industry,  and"  it  is  not 
surprising  to  note  that  one  or  two 'new  companies 
h.ave  been  registered  with  objects  pointing  to  their 
advc  at   in  the  machine  tool   tr.-ide. 

Rolling  Stock  Orders. 

Reference  has  been  made  to  the  gr«  ;iier  demand  for 
railw.ay  material,  .and  the  f,eeds  Forge  Co.  have  on 
hand  ;i  curious  type  of  w.igon,  intended  for  service 
on  .1  private  line  in  Kgypt.  The  wagon  is  to  have  a 
length  over  buffers  of  _.;3  ft.  7  in.,  a  length  over  head- 
stocks  of  31  ft.,  a  width  of  10  fl.  bin.,  a  buffer  height 
of  2  ft.  .Si  in.,  and  ;i  floor  height  of  :5  ft.  i}in.  'J"he 
bogie  wheels  will  be  ..  ft,  4  in.'  in  dian'ieter,  the  bogie 
wheelbase  5ft.  bin.,  .and  the  centres  of  the  bogies 
will  be  22  ft.  .apart.  'I'he  wagon  is  to  be  i)rovided 
with  an  end  r.amp — this  having  a  length  of  10  ft. 
11',  in.,  .and  .a  weight  of  ui  cwt.  hinged  on  to  the 
end  of  the  he.adstock  of  the  underfr.ame.  which  can 
be  lowered  on  to  the  r.aiK.  This  type  of  wagon  is  to 
be  used  for  the  tr.ursporl.it ion  lA  st'e.am  ploughs  .and 
heavy  machinery. 

Doncaster  Sewerage  Scheme, 

I'he  Local  (io\ernni(in  Hoard,  having  aijjjroved  .a 
scheme  nf  main  si  ucr.ii^r,.  ;;n,l  sew.age  disposal  fur 
Hentlev,  with  .\rksey,  DoncisKr.  ;,  conlr.act  for  th<' 
work   h.is   be.  11   let   tn  Mess,-..   (,.    .M.ackav   .and   .Son, 


Edinburgh.  The  works  consist  of  the  laying  of  nine 
miles  of" main  sewers,  and  of  cast-iron  and  fire-clay 
pipes ;  but,  owing  to  the  water-logged  and  flat  nature 
of  the  ground,  deep  sewers  cannot  be  laid,  and  the 
district  has  had  to  be  divided  into  three  sections,  each 
with  a  separate  pumping  station.  It  is  proposed  to 
pump  the  s<-wage  front  a  small  storage  tank  by 
means  of  centrifugal  pumps  worked  by  electric 
motors.  .\  central  generating  station  is  to  be  erected 
at  dispos.al  works  near  Bentlev,  from  which  the 
necess'arv  cables  will  be  l.aitl  to  the  three  pumping 
stations.'  To  dea'.  with  the  night  flow,  power  will 
be  obtained  from  a  storage  battery.  The  motors  at 
each  pumijing  station  will  l)e  started  and  stopped  by 
means  of  floats,  automatically  operating  the  switches, 
so  thiit  the  whole  pumpin.g  plant  will  be  worked 
from  the  central  st.ation.  The  sew.age  will  be  de- 
livered at  the  disposal  works,  .and  treated  in  bacterial 
tanks  and  filters,  with  fln.al  treat m<-nt  over  land.  Thr- 
works  have  been  desigiK-d  In  Messrs.  I).  Balfour 
and  Son,  of  London  and   New  c.istl'-on-'I  yiie. 

Coke  Oven  Installation. 

At  the  M.anvt  rs  Main  Colliery  a  new  coke  oven  instal- 
lation h.as  been  made  by  the  Kopper's  Coke  0\en 
and  Bv-Product  Compaii\ ,  of  Shefiield,  which  con- 
sists of  thirty-si.x.  ovens  33  ft.  long  by  6,;  ft.  high, 
<;ach  taking  'a  charge  of  7i  tons  of  coal,  giving  a 
total  output  of  1,000  tons  per  week.  The  installation 
also  includes  a  bv-product  plant,  coal-elevating, 
crushing,  .and  stor:ige  ])lant,  .automatic  charging 
.apparatus,  and  t.anks  for  storin.g  tar  and  ammoniac.al 
liquor.  The-  whole  is  driven  by  electricity,  the  power 
station  containing  two  1 40  k\\ .  three-phase  generat- 
ing sets. 

Hadfield  Steel  Foundry. 

\l  a  111.  .ling  of  ih.-  I  la. Hi. Id  Slid  b'l.undry  an  M.m- 
dav,  Mr.  I-i.  A.  lladi'ield  pointed  out  Ihe  lines  ,,ii 
which  success,  such  as  is  exhibited  by  his  own  com- 
pany, may  be  repeated  by  other  engineering  firms. 
It  is  all  a  question  of  equipment  and  system.  Mr. 
Hadfield  claims  that  his  company  has  the  finest  shops 
in  the  world,  itnd  by  devoting  attenlion  to  research 
work,  is  able  to  open  up  new  br^mches  of  business. 
It  was  often  said  that  English  enginecriii.g  sho))S 
compared  unfavourabl-  with  .\merican  estriblish- 
ments,  a  doctrine  to  which  he  did  not  subscribe,  lb- 
was  not  afraid  to  f.ace  .American  competition,  .and 
was  doing  it  now  with  very  satisfactory  results.  One 
of  the  secrets  of  the  company's  success  was  that  they 
knew  the  exact  cost  of  everything  they  m.ade.  Th.ii 
was  half  the  battle,  .and  if  .all  linns  ilid  Ihe  same 
there  wi.iilil  bi-  less  of  thi-  iiri-seiit  insensate  competi- 
tion. 

Coming-of=Age  Presentation. 

\1.  nlii.n  -hv.uld  b.-  madinf  ill.-  ri-uniontil  theemploy.-.-s 
and  iiia.ls  111  Messrs.  W  .  Siimmerscales  and  Son,  Ltd.. 
in  honour  of  the  coming  of  age  of  .Mr.  H.  C.  Longs- 
don's  son,  Serlo..  .Mr.  l.ongsdon,  sen.,  had  one  or 
two  timely  remarks  to  make  on  the  relations  between 
capital  .and  labour,  and  the  necessity  for  harmonious 
relations  between  ;in  employer  .and  his  workix'upb-. 
Mr.  Matthew  Walker,  the  oldest  employee  of  the 
firm,  made  the  presentation  of  a  gold  hunter  watch 
to  Mr.  Henry  .Serlo  Longsdon,  .and  Mr.  Robson  .and 
Mr.  Cope  gave  ex])ression  in  .ai)propriate  terms  to 
the  good  feeling  thai  existed  b.-tw.en  the  employees 
and  princi])a'.s. 
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Leeds  Electric  Lighting  Department. 

An  interesting"  ii|KirL  on  the  Lecd>  electric  liijlning 
undertalcing  has-  been  [jresented  by  Alderman  Kwing 
-Matheson,  in  which  the  whole  position  i>  admirably 
summarised.  Jt  will  be  remembered  that  there  has 
been  some  discussion  upon  the  difference  between  the 
real  and  present  book  value  of  the  assets,  and  the 
chief  causes  of  the  difference  are  stated  in  the  report. 
Thev  may  be  summarised  under  the  foUowincj  head- 
intjs  :  Assets  destroyed  or  discarded ;  wear  and  tear 
of  plant  still  in  use;  out  of  date  plant  still  in  use; 
reduction  of  market  prices  of  plant  since  date  of 
purchase;  and  premium  on  cost  of  undertaking, 
etc.  The  conclusion  is  that  the  sums  taken  from  tlie 
undertaking  for  the  relief  of  rates,  ;£ri6,ooo.  were 
not  jircpcrly  so  applicable,  but  it  is  probable  that  if 
this  amount,  with  interest,  is  refunded  and  no  further 
sums  overdrawn,  that  the  undertaking  will  be  able 
to  meet  all  drains  upon  it.     The  reconstruction  of  tli'- 


work^  is  reconinicnileil.  il  being  proposed  to  instal 
pl.mt  of  .1  consider.ibly  increased  capacity.  Mr. 
Dickinson,  tin-  man.iger  of  the  e-leclric  lig^htintf 
d.p.-irtmenl,  roughly  estim;ites  the  cost  of  the  scheme 
'■''■  ^^.^.lO.fioo,  tow.irds  which  he  anticipates  that  a 
>um  of  ;/."3o,o()o  will  be  obtained  l)\  the  sale  of  the 
discarded  plant,  leaving  a  net  expense  of  ;£,"20o,6oo. 
Supposing  the  scheme  to  be  approved,  it  is  recom- 
mended that  application  be  m.ade  to  the  Local 
liovernment  Hoard  for  sanction  to  the  borrowing  of 
^,120,000,  and  that  the  remainder  of  the  cost  be 
carried  to  "  ixliaordi[i.iry  renewaK "  account,  and 
that  the  amount  in  the  reserve  or  equalising-  fund, 
together  with  an\-  surplu>.  hi'  transferred"  to  the 
iredit  of  the  renewal  account  when  the  position  of 
I  hat  account  renders  such  transfi-r  n*;C(;ssar\ .  It  is 
pointe<l  out  that  current  has  been  sold  bv  the  under- 
taking at  from  ijd.  to  2d.  per  unit  for  power,  and 
that  the  motors  inst.alled  on  customers'  premises  now 
aggregate  about  5,000  h.p. 


Lancashire    District. 


MANCHESTER. 


Engineering  WorKs  well  Employed. 

Here,  as  elsewherL-,  a  lull  is  to  be  noted  in  the 
demand  for  pig  iron,  but  engineering-  works  gene- 
rally are  still  well  employed.  The  suggested  railway 
extensions  in  the  neighboui-hood  of  Manchester,  and 
additional  cotton  mill  building  indicate  fresh  work 
for  engineers  and  inachine  tool  makers.  .\n  event  of 
some  local  interest  at  Manchester  is  the  fact  that  the 
laying  down  of  a  projected  tramway  in  connection 
with  the  engineering-  works  of  Messrs.  Armstrong, 
Whitworth  and  Co.  has  been  temporarily  checked, 
.and  unless  some  means  are  taken  to  overcome  the 
difficulty,  there  is  a  prospect  that  a  good  deal  of  that 
firm's  work  now  done  in  ^L^nchester  will  be  trans- 
ferred. It  is  hoped  matters  may  be  arranged. 
The  shipbuilding  firms,  both  at  Barrow  and  Birken- 
head, are  well  em])!o\-ed.  The  work  in  progress  at 
the  yard  of  Messrs.  Cammell,  Laird  and  Co.  includes 
a  33-knot  torpedo-boat  destroyer  for  the  British 
Government,  and  high-speed  turbine  steamers  for  the 
Great  Western  Railway  Company's  Irish  service  ;inil 
the  Great  Central  Railwav  Company's  North  .Sea 
service.  The  Lincolnshire  Ironitiasters'  Association 
have  reduced  the  ofricial  rates  to  59s.  6d.  delivered 
Manchester  for  Xo.  3,  and  47s.  6d.  for  No.  4  forge 
delivered  Warrington  The-roal  trade  is  more  active, 
.-ind   the  majorils'   of  thr  nits   are  working   fvill    time. 

Machine  Tool  Trade. 

In  this  district  ;ilso  the  firms  engaged  in  the  industry 
are  being  conipelled  to  make  workshop  extensions. 
In  this  connect-o[i  mention  may  be  made  of  the  new 
erecting  shop  and  other  additions  made  bv  Messrs. 
Gardner  and  Sons,  of  I'.-itricroft.  Messrs.  Hulse  ;md 
Co.  report  the  receipt  of  order  for  their  specialities, 
and  Messrs.  George  Richards  and  Co.,  of  Bro.-id- 
he.-ith.  have  received  01-ders  for  their  pl.ming 
m.-ichines.  This  firm's  side  planing  m.achine  is  m;ide  to 
plane  from  2  ft.  to  30  ft.  long  and  from  12  in.  to  48  in. 
wide,  or  bv  turning  the  work  round,  24  in.  to  <|(')in. 
The  machines  are  designed  for  use  with  modern  high- 
speed cutting  steels.     The  return  stroke  is  .So  ft.  per 


minute,  and  th"  cutting  stroke  .uiythiMg  up  to  40  ft. 
Reference  has  been  previously  m.-ide  to  the  measur- 
ing machine  and  limit  gauges  of  the  Newall  Engi- 
iieermg  Co.,  Ltd.  'J"he  internal  mici-ometer  of  this 
firm  has  the  adv;mtage  th;it  it  is  as  easy  to  measure 
accurati-iy  .ui  internal  dimension  as  'an  external 
dimension  with  an  external  micrometer.  The 
sl.uidard  end  rneasuring  rods  are  plan<-d  to  be  accu- 
r.ile  lo  length  v.ithin  one  ten-lhous.-indlh  of  ;m  inch. 
.V  tendency  to  be  noted  is  the  iiresent  demand  foi- 
pneumatic  tools,  and  with  the  great  imi)rqvement  of 
tr.-ide  in  the  .Manchester  district  fresh  workshop 
i-quipmen|s  :m-  certain  to  be  c.dled  lor,  so  that  the 
iHillook  for  machine  tool  m.-d^ers  here  is  .-m  extremelv 
s.ilisf.-ictory   one. 

Demand  for  Locomotives. 

.\l  the  annual  gener.d  meeting  of  Beyer,  Peacock  and 
<  O.  the  chairman  referred  to  the  conditions  in  the 
locomotiv<-  tr.-ide.  He  said  that  there  were  adverse 
conditions  which  should  not  be  ignored,  and  which 
inusl  occasion  some  feelings  of  anxietv  to  those 
interested  in  the  steam  loconiolive  tr.'id'e.  In  the 
liome  tr.-ide,  by  the  introduction  of  ilectricitv,  a 
considerable  number  of  a  cert.iin  class  of  engine, 
in  .1  more  or  less  state  of  fitness,  had  been  thrown  on 
the  market.  Again,  as  reg.irded  the  oversea  trade, 
the  state  of  affairs  in  the  Colonies  and  distant  non- 
protective  countries  was  alw.-iys  ;i  m.itter  of  much 
concern.  It  was  earnestly  to  be  liope<l  that  nothing 
would  occur  to  check  the  r.ither  slow  revival  of  trade 
and  enterprise  in  .South  Africa,  .\gain,  the  long  war 
in  the  bar  East  had  left  J.ipan,  which  in  the  oast 
h,-id  been  a  good  customer  to  liingland  as  well  as  to 
Americ-i,  in  ;i  somewhat  serious  plight.  Beyond  all 
ili.it.  .-ill  English  firms  had  in  dislani  markets  to 
reckon  with  the  competition  of  liernian  manufac- 
lurers,  who,  being  f.ivoured  with  an  export  bounty 
by  their  Government,  had  .1  m.irgin  to  their  credit 
of  sonte  ;£76no  to  p^.Scio  per  engim-.  ag.iinst  which, 
if  cheapness  was  to  be  the  only  test  for  selection,  it 
was  not  possible  for  British  firms  lo  contend  with 
success. 
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Dock  Improvements  at  Barrow. 

.Messrs.  Vickers,  Soik,  ami  Mnxlni  have  come  to 
terms  with  the  Furness  Railway  Company  for  the 
widening  of  the  entrance  to  the  Buccleuch  Dock 
from  80  ft.  to  100  ft.  This  is  a  big  undertaking, 
and  the  cost  will  be  very  heavy,  but  the  work  is 
essential  as  a  means  of  enabling  Messrs.  N'ickers  to 
undertake  the  building  of  tlie  larger  class  of  vessels 
which  arc  being  constructed  to-day,  including  \yar- 
ships  and  ocean  liners  up  to  85  ft.  in  width.  The 
Barrow  firm  have  just  completed  a  shipway  on  which 
a  vessel  1,000  ft.  long  can  be  built,  and  they  are  con- 
siderably extending  their  filling-up  berths,  .-md 
putting  down  new' electric  cr.inev  eaiiable  of  lifting 
150  tons. 

New   Coal   Tips  at   Garston   DocHs. 

iwo  hv<!raulic  coal  iip>  iiave  juM  been  manu- 
factured for  the  London  and  North-Western  Railway 
Company,  and  i-rected  at  (larston  Docks.  1  hey  ar<- 
each  de'signed  for  lifting  or  lowering,  with  .-i 
hydraulic  pressure  of  700  lb.  per  square  inch,  a  co.al 
wagon  of  the  gro-s  weight  of  30  tons  through  a 
height  of  ^oft..  and  tin-  lifting  rams  and  their  valv<- 
•  ■eir  an^   -o  .irrangi'd   .i^   u.  giv<-  two  lifting  power-. 


with  the  object  of  enabling  the  tip  to  lift  or  lower 
loaded  wagons  or  empties  with  the  greatest  possible 
economy  of  pressure  water.  The  wagons  are  taken 
on  and  off  at  a  level  of  25  ft.  alxne  the  quay  level, 
and  can  be  tipped  and  discharged  at  any  level  bc- 
iween  5  ft.  and  35  ft.  above  the  quay  ievel.  The 
m.uiuf.icturers  are  the  Hvdraulic  l-,nginecring  Co., 
Ltd..  of  CheMc  T. 

Cable  for  New    Cunarders. 

On  view  in  the  Liverpool  Eschange  News-room  is  a 
three-link  sample  of  the  cable  for  the  new  Cunard 
ex])res^  sicamer  now  being  built  by  Messrs.  Swan, 
Hunter,  and  Wigham-Richardson  on  the  Tyne.  The 
link-  .ire  made  of  3.7  in.  diameter  iron,  and  are  22  in. 
long  .ind  i3ri  in.  wide.  Kach  link  weighs  1701b.  .\ 
similar  sample  of  the  cable  (also  exhibitedl  has  been 
tested  .-It  Lloyd's  Proving-hou-e  ;it  Netherton  to  the 
licensed  limit  of  the  testing  m;ichine — 350  tons — but 
the  actual  stress  was  over  370  tons.  .\fter  this 
severe  strain  the  links  ,-howed  no  sign  of  fracture, 
although  they  stretched  six  inche>.  The  total  length 
of  the  c.-ilile  for  the  steami-r  i>  i.qooft.,  and  its 
weight ,  with  the  connecting  shackles,  is  .about  130 
ton-. 


The    Midlands. 


BIRMINGHAM. 


Birmingham  Iron  Trade  Meeting. 

The  attendance  at  the  weekly  meeting  \\a-  rather 
over  the  aver.-ige,  liul  it  cannot  be  said  lh;it  the 
tone  was  .any  stronger  bv  reason  of  the  larger  at- 
tendance. In  some  directions  there  was  a  disposition 
to  believe  that  bottom  had  been  touched  in  the 
Cleveland  iron  mark.'t,  and  .m  attempt  was  made  by 
local  makers  <,f  i)ig  to  take  .idv.int.ige  of  this  fact  in 
the  wav  of  enhanci'd  quotation-.  It  was  at  once 
i-vident'however  that  no  bu-ines-  could  be  done  at 
these  higher  quotations,  and  consumer-  were  pracli- 
callv  .able  to  dictate  term-.  In  the  fmi-hed  iron 
department  there  i-  -'ill  a  complaint  indeed  that  i>ig 
iron  is  still  standing  at  loo  high  ;i  price.  Il  i-  iKunlrd 
out  that  the  rise  in  uuolation-,  which  <lates  Irom  \\v 
end  of  last  vear,  carried  the  pric-  of  Jiig  iron  -ome  15-. 
.■dwve  the  old  levri,  .and  ih.'  tall  from  thi-  top  pncr 
has  been  loi!  little  to  give  the  producer-  ot  Imi-lir.l 
iron  anv  real  assi-tance  in  iiie.-ting  th<- -Irenuou- com- 
petition' which  thev  now  have  to  face.  I  he  locus  ot 
this  competition  is  in  Hilgian  maleri.ai.  which  1-  Vie- 
coming  a  distinct  men.ace  to  local  m.aker-.  1  here  1-  no 
.netting  awav  from  the  fact  that  Helgian  b;n--  can 
be  bought  to' be  delivi  red  inlo  !li<-  Midland-  at  about 
/■(,  S-  which  of  cour-<-  i-  a  much  cheajier  quotation 
than  rtiat  for  loca'.  iron  u-ed  for  -imil.-.r  purposes. 
Some  m.akers  are  quoting  common  bar-  at  /_A>  15s., 
■md  where  a  good  order  is  in  uuesiion  .are  even  pre- 
pared to  go  ash.ide  un<ler  thi-  price.  The  quotation 
for  Cinder  nig-  have  been  m.aint.ained  at  recent 
rales  l>est  Northamploii-hire  make-  being  queted 
111  ho-  .and  Derbvshire  from  l<2>.  od.  to  I1-I-.  Noilh 
Staffordshire  makers  are  f.airlv  full  of  orders,  and  ar<' 
holding  off  for  better  prices,  (lerm.an  competition  m 
sleel  is  not  much  in  evidence.  .Sheet  b.ar-  .are  quot.-d 
at  /"S    I"-      ■^^'""''   ''"'*'  '»^i^'"i''^"'   '""    ''"    "'"'■'    "'•"''^' 


it-elf  i>  quieter,  although  \\  «l-li  ni.ak(  r-  ha\e  bei  n 
in  receipt  of  some  good  orders  Latterly.  Black  sheet 
makers  .are  inclined  to  m.ake  concessions  in  ijrice, 
.and  .at  the  last  market  doubles  were  quoted  at  p£..S,  or 
a  shade  under.  There  w.i>  not,  however,  much 
busine^^  in  evidence  at  the>e  quotations.  There  is 
some  compl.aint  on  the  part  of  g.ah.aniser.-  of  scarcity 
of  work,  .and  in  spite  of  the  work  of  the  .Association, 
it  -eems  tolerably  certain  th.ai  i)r(Kluction  is  again 
out--trii)ping  dem.and.  The  Association  price  of 
£"12  7-.  ()d.  is  still  quoted,  but  it  is  very  doubtful 
indeed  if  this  price  can  fie  maint.aineil,  in  view  of  the 
-t.alistical  position. 

Midland  Trade. 

The  engineering  br.anche-  generally  .are  steadily 
i-m|;lovi'd,  .and  the  rolling  slock  companies  in  par- 
ticular iiave  sufficient  orders  in  h.aiid  to  keep  thi'ir 
.activities  eng.aged  for  some  considerable  time  to 
come.  The  majority  ol  ilie-(  nrder-  .are  on  foreign 
or  colonial  .account,  l.'ie  Iicuik'  r.ailway  companies 
-bowing  ,a  disjjosilion  to  w.ail  event-.  The  value  of 
the  trucks  sent  abro.ad  last  month  ceriainlx  com|).ares 
verv  f.avour.ablv  with  the  figures  of  a  year  .ago.  l)eing 
;4.'24i),35(),  .against  _£."i<)i ,  i()3.  .Siructural  engineers 
are  also  well  eni])loved.  .and  thi'  motor  ni.anufactmaa's 
are  working  .at  high  ])ri'--ure.  In  Wolverhampton 
the  he.avv  tnides  .are  steadily  active,  iron  founders 
h.a\ing  -ecured  good  orders  recenll) .  and  the  gener.al 
eoirineering  trade-  .are  well  emplo\ed.  The  bridge 
builder-  .and  the  firms  eng.aged  in  con-lructive  work 
are  on  full  lime,  .and  the  Ijoiler  Ir.ade  i-  fully  engaged. 

Machine  Tool  Trade. 

The  linn-  engaged  in  the  tr.-ide  in  ibis  di-lrict 
.are  lairlv  well  employed,  ::nt\  alUinion  may  be 
direcleil     to     the     hexagon     turret     l.ilhev    of     .\lfre,l 
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Herbert,  oi  Coventry,  the  latest  si^es  oi  which 
possess  a  iiuml.tr  of  now  features  designed  to  facili- 
tate the  rapid  chani^^inij  of  feeds  and  speeds,  besides 
providinij  the  i)0\ver  necessary  for  machining;  rit^ht 
up  to  the  breakinij  point  of  the  modern  hiy:h-specd 
steels.  Another  machine  of  recent  desitjn  is  rlie 
hig-h-specd  radial  drilling  machine-,  by  .Mtssr>  ja-. 
Archdale  and  Co.,  Ltd  ,  which  is  illustrated  and  des- 
cribed in  this  issue  (see  page  649).  This  firm  makes  a 
specialitv  of  radial  drillini;  machines  j  ft.  hin.  to 
6  ft.  radii,  for  which  there  is  a  lartje  and  increasing 
demand.  Durinij  the  last  three  or  four  year?-  the 
tirm  has  supplied  over  joo  such  machines,  and  is  at 
the  present  time  well  booked  with  orders  for  the 
various  sizes.  An  extension  of  the  work-  i-  con- 
templated. The  Tani^ye  Tool  and  Electric  Co..  I.id., 
are  busily  ens:;aifed  on  high-speed  l:iihes  and  motor- 
driven  tools,  and,  as  .ilready  stated,  are  arranging  for 
driving  the  whole  of  the  shops  by  electricity. 

Messrs.  Webster  and  Bennett  have  ^ome  lieavy 
orders  on  hand,  including  vertical  profiling  machines 
for  the  Russian  (iovernment  and  lathes  for  New 
Ze.iland,  the  Indian  Government,  and  Chili.  To  thi- 
order  of  the  War  Office  they  are  making  sjjecial 
ooring  and  turning  mills,  fitted  with  drill  head. 
Other  work  in  course  of  completion  include'  multiple 
spindle  drills  for  a  number  of  well-known  firm-,  and 
a  number  of  join,  and  14  in.  double  boring  and  turn- 
ing nulls. 

Steel  Tube  Trade  Discounts. 

It  is  announced  in  Birmingham  that  ihe  movement 
for  effecting  a  combine  in  th(r  sleel  tube  trade  has 
reached  a  practical  stage,  and  it  i-  proposed  to  reduce 
discounts  in  .\pril  to  a  uniform  level.  .\l  present 
discounts  on  cycle  tubes  range  from  75  to  S5  per 
cent.,  and  on  boiler  tubes  and  bedstead  tubes  the  dis- 
counts .ire  about  5  per  cent.  less.  It  is  intendi-d  in 
reduce  the  discounts  by  10  per  cent.,  which  would 
mean  a  substantial  advance  in  jjrices.  .\n  inter- 
national arrangement  i-  cnnUmplated. 

Dudley  District. 

The  local  industries  are  actively  engaged,  ordinary 
sizes  of  rounds,  squares,  and  flats  being  in  steady 
reque.st,  while  a  satisfactory  trade  is  being  transacteil 
in  bolt  rods  and  nut  bars.  Mild  steel  descriptions  oi 
rivet  bars  enjoy  a  fair  sale,  and  there  is  a  steady  llow 
of  orders  for  axle  and  link-rod  iron,  while  gu.trd-iron 


■  md  .spliced  bar  sections  ajjpear  lo  be  selling  well. 
Shoe  iron  and  lyre  iron  are  steady,  and  angle  ,ind 
lee  -,ctions  are  brisk,  while  in  mild  steel  descriptions 
ilie  tendency  is  I'ven  betier.  Some  irregularitv  is  to 
!"•  noted  in  best  cable  rounds,  but  ihere  is  .a  sleadv 
demand  for  ()rilin.ary  qualities,  .illhough  h.ilf-round's 
.ind  o\als  display  some  we.ikness.  .\n  improvement 
Is  10  be  noted  in  business  jnr  .jrdi~nar\  lube  and  hinge 
-trip.  The  we.ik  spots  in  ihi-  local  iron  trade  are 
iinm. irked  bars  .in<l  plain  black  sh.-ets.  The  steel 
lirnis  gener.dly  .ire  doing  ucll  in  siruclural  seclion?«. 
and  electrical  and  hvdraulic  engineer^  are  working 
on  .imple  orders. 

Fire=Boat  for  Gloucester  Docks. 

Ihe  (doucesier  Chamber  i,t  Cimm.TC-  has  pi.ic.-d  an 
.  rder  lor  a  new  sle;im  llre-lin.-u  with  Me.ssrs.  Merrv- 
we.ither,  of  London.  This  b„.ii  will  hav.-  neither 
screws  nor  paddles,  but  w  ill  be  provided  with  no/zles 
litl.-d  to  the  sides  of  Ihe  boa!,  fed  with  water  from 
ibe  hre-pumps,  and  arranged  so  ili.-.t  the  streams 
can  be  thrown  forwani  or  ;ift.  .\  going-ahead  speed 
Hi  4  10  i>  miles  per  hour  will  be  obtained.  The  vessel 
will  be  50  II.  long.  1,  fi.  b,,ii„,  ;,na  5  ft.  deep,  while 
ilie  dr.iught  ;iU  will  be  onlv  ;  ft.  It  will  be  fitted 
wiih  a  .Merryweather  w.iler-iube  boiler  and  .an  oil- 
luel  heater,  so  that  low-pres.ure  ^leam  will  be  main- 
Mined  day  and  nighl,  .and  full  pressun-  for  workin.- 
will  be  obt.imabU'  within  Tne  miiiules  from  an  alarm. 

Ihe  pumps,  which  will  deliver  1,000  g.illons  of  water 
|)<;r  minute,  will  be  of  th.-  verlic.a!  "(.em"  type,  and 
will  enable  om-  large  or  a  number  of  smaller  iels  to 
be  thrown  at  once.  Suction  will  be  arrangeii  from 
either  side  of  (he  vessel,  so  ihat  when  working  in 
shjillow  water  the  pumps  can  draw  from  the  deeper 
side.      The  vessel  will  be  built  of  steel. 

Birmingham  Tramway  Construction. 

Th.-  eleclrification  of  the  -team  routes  of  the  Citv 
is  ijroceeding  rapidly,  .ind  in  connection  with  the 
ili.-mge  new  routes  will  be  opened  up.  The  work  is 
weli  up  to  time,  and  on  Januarv  ist  next  the  remain- 
ing steam  cars  will  be  repl.ic<'d  bv  electric  cars  'in 
e\ery  part  of  the  system.  Sir  John  Aird  .-uul  Son 
have  the  constructional  work  in  hand,  and  simul- 
taneously .Messrs.  Dick.  Kerr  and  Co.  are  eng.iged  in 
the  construction  of  the  o\erhi;id  equipment  required 
lor  the  new  lines  as  well  as  for  those  .alre.adv  in 
'  xislence. 


Wales. 


Trade  Tendencies. 


There  is  a  lull  in  the  tin|)l.ile  trade,  and  ihe  iron  and 
.steel  trade  is  no  better  than  steady,  although  there 
is  a  natural  disposition  to  make  the  most  of  thi- 
proposition  to  est.iblish  new  works  in  South  Wales, 
concerning  whicii  at  th<  moment  of  writing  nothing 
definite  has  been  I'eciiled.  The  principal  n  asons  lor 
the  depression  in  the  tinplate  trade  are  the  high 
price  of  raw  material,  the  absence  of  new  businiss. 
and  the  unremuneralive  prices  offered.  .Some  works 
are  already  stopped,  and  there  are  rumours  of  several 
others  being  likciy  to  follow  this  example.  The  bri'rhi 
spot  amid  the  gloom  is  Ihe  ro.il  trade,  sle.im  h.iving 
been    active    in    the    face    of    growing    demand    and 


SWANSEA. 


dwindling  supplies.  .Some  sle.im  desciiptions  ,ir,- 
romm.mding  from  js.  lo  ^s.  .above  iheir  normal 
values  at  Cardiff.  Swan-e.i",  and  Newijorl.  There 
has  been  an  average  rise  in  prices  of  from  15  to  j^ 
per  cent.,  according  to  qualilics,  .md  with  "the  de- 
in.ind  still  in  excess  of  the  supply  ihere  are  prospects 
of  .1  still  further  .idvaiice.  The  l-reiieh  demand  is 
.also  affecting  large  coals  Init  lln-  rise  in  Large  quali- 
ties, although  apprecinlile,  is  infinitesinia'  comp.arpil 
with  the  jump  in  sm.ills.  .\nihr.icite  descriptions 
li.ive  not  yet  p.articipaled  in  the  improveinenl.  Somi- 
bituminous  prices  are  linn,  and  p.ilent  fuf-l  in.anu- 
tacliirers  are  asking  higher  prices.  .\  largd  .ontrnrt 
is  to  be  olaced  bv  Ciib.i  for  s,ini-biiuminous  l.irge 
ro.al. 
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Makch  23,    190&. 


The    Home   Metal    Market. 

Showing   Daily  Fluctuations  from   February   19th  to   March    20th.    1906. 


Copper. 


Pig   Iron  :  Scotch, 
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Contractors'  News. 


For  particulars  of  other  contracts,  sec   recent  issues  of   "  Page's  Weekly."  and   small  advertisements,  pages  6  and  7. 
We  shall  be   pleased  to  insert   under    this    column,    free    of    charge,    particulars    of    open  contracts.      While  every    care  is 
taken  to    ensure  the  accuracy  of  the   infor.^^ation  given,  no  responsibility  can  be  taken  for  accidental  errors  or  omissions. 


Contracts    Open. 

United    Kingdom. 

Ballymena.  —  Supplying  a  second  -  IuukI 
Cornis'i  l)oiler.  15  ft.  by  20  ft.,  complete  with 
Tnountings,|tested  up  to  100  lb.  pressure,  for 
the  L'rban  District  Council.  Mr.  Henry 
'J'Hara,    towu   clerk.    Ballymena 


Solton. — The  Electricity  Committee  invite  tenders 

lor  one  continuous  current  electric  generator      Mar.     2<j 

Bolton. — Supply  of  one  steam  engine  complete, 
for  the  1-llectricitv  Committee.  !Mr.  Arthur 
A.  Day,  A.M.Inst.C.E..  M.I.E.E.,  borough 
electrical  engineer,  Spa  Road,  Bolton  .  .        Mar.   20 

Bournemouth. — Construction  of  a  cliff  lilt 
on  the  West  Cliff,  waiting  rooms,  construction 
of  track,  and  other  works  in  connection  there- 
with, for  the  Town  Council.  Mr.  F.  \V.  Lacey, 
M.Inst.C.E.,  borough  engineer  and  surveyor. 
Municipal  Oli&ces,  Bournemouth       .  .  .  .        ilar.    30 

Briton  Ferry. — Supply,  delivery,  erection 
and  laying  of  sub-station  switchboard,  nou- 
rubber  feeder  and  distributor  cables,  feeder 
pillars,  joint  boxes,  arc  standards,  arc  lamps, 
etc.  Messrs.  Herbert  Lewis  and  Fletcher, 
consulting    engineers.     Prudential  Buildings, 

Cardilif Mar.   26 

-Brixham. — Supply,     delivery,    and    laying    of 
about  4\   miles  of   7-in.   and   5-in.   cast-iron 
water  mains,  together  with  the  requisite  sluice 
valves,  air  valves,  meter,  washouts,  and  other 
tittings,  the  construction  01  a  service  reservoir, 
boundary    walls,    meter-house  and  st^re   for 
the  Urban  District  Council.  Mr.  Fred.  William 
\'anstone.  Palace   Chambers,   Paignton         . .        Apr.     6 
Caithness. — Construction   of    a    small    break- 
water at  the  Bught,  St,  John's  Point,  near 
East  .Mey,  Caithness  (about  300  cubic  yards 
of  concrete).  Mr.  James  Young,  County  Clerk, 
Thurso  ..  '.  .  ..  ..    '      ..  Mar.   24 

Chapmanslade. — Construction    of     a     small 
service    reservoir,    and    the    providing    and 
laying  of  971  lineal  yards  of  3  in.  and  4,078 
lineal   yards   of   2  in.   cast-iron   mains,    with 
valves,  fittings,  etc.,  for  works  of  water  supply 
for  the  village  of  Chapmanslade,  Wilts,  for  the 
Warminster  and   Westbury  and   Whorwells- 
down   Rural  District  Council.       Mr.   W.  H. 
Stanley,    A.M.Inst.C.E.,    engineer     for     the 
Councils, Market  House  Chambers,  Trowljridge       Mar,    ;  i 
Chester. — Construction,     alteration,     electrical 
and    general    equipment    of    tramwavs,    and 
new  length  of  track  in  car  shed.       .Mr.  J.  II. 
Dickson,  Town  Clerk    .  .  . .  .  ,  .  .        .Mar.  ^  1 

Chingford- — Foi  the  constructional  works  required 
for  the  bicteria  beds,  seltliiig  tanks,  and  other 
appurtenant  works,  and  also  for  the  erection  of 
pumping  statio.i,  sump,  and  hydrostatic  tank,  at 
their  sewage  works,  Chingford.  Mr.  Waller 
Stair,  Council  Ollices  Mar.  24 


t.nsi  u.iy- 

Chippenham.— Supply  ami  fixing  of  two 
oil  engiius  and  two  centrifugal  jjunips  at  tlw 
s.wage  pumping  station,  Chippenham,  for 
the  Urban  District  Council.  Mr.  A.  E.  Adams 
A..M.1.M.H.,  borough  engineer,  Chippenham, 
Wilts         .  .  .  .  .  .  .  .•  .  .  •  ■        -^l'"^-   -9 

Edinburgh.  Supplying  about  667  tons  ol 
c.ist-iron  pipes,  irom  J  in,  to  13  in,  in  diameter 
lor  the  Edinburgli  and  District  Water  Trust. 
Superintendent  of  Works' Ollice,  12,  St-Crile.. 
Street,  Edinburgh  Mar-   i(> 

£psom. — The  .Asylums  Committee  of  the  L.C.C. 
invite  tenders  for  the  installation  of  electric 
lighting  and  ]iower  (excluding  generating  plain 
at  the  i.ong  Cirove  As\-lum) Mar.   26 

Gillingham. — Coal      and      meters       for       the 

1-Ki.triLity  Department  ..  ••  ^1^-  26 

Grangemouth. — Construction,  completion. and 
maintenance  of  the  works  of  equipment  ol 
the  quays  of  tlie  new  dock  extension  at  Grange- 
mouth, for  the  Caldeonian  Railway  Co. 
Secretary,  Caledoinan  Railway  <-0.,  3"-', 
Buchanan  Street,  Glasgow     . .  .  .  .  .         Mar.  28 

Greetland.  —  Construction  of  bacteriological 
tanks,  filters,  carriers,  and  other  appurtenant 
works  at  Greetland,  for  tlie  Greetland  Urban 
District  Council,  Messrs.  R.  E.  W.  Berriiig- 
ton  and  Son,  Bank  Buildings,  Wolvcrhanipton        Mar.   31 

Haslemere. — Supplying  and  erecting  imniping 
machinery  capable  of  raising  3,600  gallons  per 
hour  witfi  a  lift  of  225  ft.,  at  the  Haslemere 
waterworks,  for  the  Hamblcdon  Rural  District 
Council.  Messrs.  R.  B.  Grantham  and  Son, 
23,   Northumberland   .\vcnue,  London,  W.C.       Mar.  25 

Hythe. — For  the  sinking  of  a  well  at  Bluehouse 
in  the  Parish  ol  Saltwood,  and  lining  same 
with  brickwork  and  cast-iron  cylinders.  Mr. 
Cliris.  Jones.  Borough  Ivugineer,  Bank  Build- 
ings, Hythe,  Kent  Mar.  24 

Leeds. —  Tenders  for  one  or  two  sets  of  electric 
generating  and  condensing  plant,  each  com- 
prising a  steam  turbine,  two-phase  alternator 
and  exciter  of  3,000  kw.  capacity,  electrically 
driven  surface-condensing  plant,  and  the 
necessary  jiipes  and  valves.  Mr.  Harold 
Dickinson,  I,  Whitehall  Road,  Leeds  ..  ..       .\pri!     9 

London. — The  County  Council  require  high  ami 
low  tension  swilcligear  for  certain  sub- 
stations     Mar.   27 

London.  —  Supjily  and  erection  of  threi' 
iii-lon  hand  cranes,  lor  the  L.C.C.  County 
Hall,  Spring  Clardcns,  S.W Mar.   27 

Norwich. —Heating  and  hot-water  sappl\- 
work  at  the  extensions  of  the  City  .\syhim, 
Helleslon,  near  Norwich.  Arthur  E.  Collins. 
.M.lns-.<  .I-;.,     Guildhall  \pril  o 

SmethwficR. — Supply  of  a  small  locomotive  tor 
shuntim;  ])ur|ioses,  for  the  Gas  Committee.  .Mr. 
\inceiU  Hughes,  engineer.  Rabone  Lane, 
Smethwick  . .  . .        Mar.  29 
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Selly  OaR  (Birmingham).— Supplying  ami 
fixing  permanent  i>uniping  machinery  for  tlie 
existing  artesian  well  at  the  Tiverton  Koad 
Baths,  Selly  Oak,  lor  the  King's  Norton  and 
Xorthfield  '  Urban  District  Council.  Sur- 
veyor's Office,  2^,  Valentine  Road,  King's 
1  leatli       .  .  .'.  Mar.  27 

StocKport. — •  IClectric  motors.  aKo  steam- 
driven  condensing  plant  for  the  electricity 
department  ..  .,  •■  ■•  •■        Mar.   2<, 

StoRe-on-Trent.—  The  Corporation  invite 
tenders  for  electricity  meters.  Koroiigh 
Electrical  Engineer      ..  .,  .,  ..  Mar.  u 

Sunderland — For  one  750  kilowatt  triple- 
expansion  engine,  direct  coupled  to  three-phase 
generator.  5,000  volts,  with  exciter,  one  3011  kilo- 
watt static  transformer,  ami  two  ]iortable 
air-compressors   . .  . .  .  .  .  .  .  ,        Mar.  30 

Walsall. — The  Corporation  retpiire  a  .;oo-h.p. 
lii,i;h-speed  engine,  a  350-kilowatt  contiiiitous- 
cnrrent  dynamo,  high-tension  feeders,  and 
low-tension  distributors  and  jiilot  wires  . .        JIar.   30 

Abroad. 

Adelaide. — Supply  of  the  following  materials, 
delivered  in  bond,  on  wharf.  Port  .\dclaide. 
wharfage  to  be  paid  by  the  contractor  :  33 
best  mild  steel  boiler  plates  ;  19  liest  mild  steel 
smokebox  tube  plates  for  Hanging  (eight 
drawings,  is.  each)  ;  10  copper  tube  plates, 
flanged  (five  drawings,  is,  each)  ;  1.450  solid 
drawn  best  toughened  copper  tubes  ;  2^  solid 
drawn  best  copper  pi])es  ;  200  volute  S)irings 
(one  drawing,  is.)  ;  12  best  steel  straight  axle 
forgings  (one  drawing,  is.6d.);  1 19  bars  channel 
steel  (two  drawings,  is.  each)  ;  93  bars  angle 
steel  (two  drawings,  is.  each)  ;  340  mild  steel 
plates  ;  1 50  ft.  of  iron  chain  ;  300  private 
locks  (one  drawing,  is.)  ;  281  solid  drawn- 
miUl  steel  tubes.  Agent- General  for  South 
Australia.  2H,  Bisho])Sgate  Street  Without, 
i:.( .April   2; 

Canaries, — Coiistructiim  of  u  breakw.'iler  at 
the  ))ort  of  .'\rrecife.  Island  of  l.anzarote. 
Canarit*.  at-  the  estimated  cost  of  al out 
/32.o:.o .\pril   7 

Caen  (France). — The  Prefecture  at  Caen  imitc 
cii'T^  ifv  laving  and  working  a  tr;iiii\va\' 
s\sti-ni  b\-  iiK-chanical  means.  Otters  .ire  to 
be  111, 111.-  to  Ihe  Prefecture  du  CaKados,  C.umi         June   i 

Chile.— It  has  been  decided  to  ])ostpoin'  llu- 
o])eiiing  of  the  tenders  for  the  N'alparaiso 
dock    scheme    until  .,  ..  ..      April   j; 

Egypt, — Supply  and  erection  of  an  electric  liglil 
installation'on  board  H.H.S.  .-iid:/  at  .\Kx- 
andria.  The  generating  plant  is  to  consist  ul  a 
suitable  engine  coupled  direct  to  a  5  j  kilowatt 
dynamo,  including  switchboard,  instruments, 
wiring,  lamps,  switches,  fuses  and  ventilators. 
Ccntr.il  Oliice  of  the  Polls  and  I.ighlhou-c 
Adiiiiiiistr.itioii,  Cairo 


Egypt. — Tenders  will  be  received  at  the  ottice 
of  the  .\ssiout  Barrage,  Assiout,  for  the 
construction  of  a  road-bridge  over  the 
Ibrahimieh  at  Manfalout.  Contractors 
should  send  in  their  own  <lesigns,  together 
with  a  tender  in  a  lump  sum,  to  the  Director 
of  the  Barrage.  The  work  is  to  be  completed 
bv  June  ist,  1907.  Director  of  the  Assiout 
Barrage -^pnl    j 

Lisbon. — Construction  of   iron    bridge     (about 

£1,1 20).     Direccao  de  Minho  e  Douro  ..        May  21 

Lisbon  — Construction  of  a  metal  bridge  over 
the  river  Mondego,  at  Martyr  Santo.  Ministry 
of    Pulilic    Works.    Lisbon"        .  .  .  .  ■  •      -\i>ril    7 

Lisbon. — Construction  of  a  metal  bridge  over 
the  river  \elho  or  X'erride.  .Ministry  of  Public 
Works.  Lisbon '     ■  .  .  .      April  10 

Madras.— The  Madras  Railway  Company  re- 
<piire  tenders  for  the  supph-  ami  delivery 
f.o.b.  of  bar  iron,  steel  sheets,  plates,  wire, 
2inc,  and  tin  sheets,  copper  and  brass  sheets 
and  wire,  anvils,  hammers,  vices,  crowbars, 
spanners,  bellows,  files,  etc.  The  Company's 
oflice.  I .  Broad  Street  Place,  Finsbury 
Circus.  E.C ilar.  2f'> 

Madrid. — The  Direccion  -  General  de  t)bras 
Publicas  invite  tenders  for  an  electric  railway 
project  in  Barcelona     ..  ..  ..  ..        Mar.  31 

Madrid, — Concession  for  an  electric  railway  in 
.M.idrul.  Directorate-General  of  Public 
Work, Apri'  1 1 

Manila. —  Construction  of  two  steel  breakwaters. 

Haiboiir  Works  Manager       ..  ..  ..        -Vpril    5 


Johannesburg.— SuppK,  Iree.  at  the 
iininiciiial  stores,  of  y-.<i  street  lam]!  tiltiiigs,  ;< 
>tavs  and  600  ft.  aa.s.banvl.     Town  clerk 


April 


Mar.    31 


Montevideo. —  Complete  installation  of  Cerro 
de  Montevideo  lighthouse,  of  nine  gaslit  liuoys, 
and  of  gas  works.     Ministerio  de  Fomento    . . 

Namur- — The  "  Maison  CommunaU-  "  t  ouvin 
(Xamur)  are  inviting  tenders  t.ir  Ihe  electric 
lighting  of  the  town.     Secretariat  t  ommunal 

Prague. — Construction  of  a  standard  gauge 
local  railway  from  Libochowitz  to  Jenchowitz. 
Conditions  may  be  seen  at  the  railway  depart- 
ment  offices  in   Prague.    Kleinseite.   Thomas- 


Rosario. —  Public  electric  lighting.  Municipal 
authorities,  Rosario,  Argentine 

Rotterdam. — The  Netherlands  Colonial  Office 
at  1  he  Hague  require  tenders  for  the  supply 
ot  the  following  materials  :  Contract  414 — 
The  metal  superstructure  with  appurtenances 
for  57  railway  bridges;  Contract  41 5 —  150 
axles  with  wlieels  lor  rail\\a\  carriages  and 
wagon-.      .Mr.  M.  Nijholl,  The  Hague. 

Sydney  (New  South  'Wales).- Supjily  and 
erection  of  (a)  iKiilrrs.  automatic  stokers,  pipe- 
work, etc.  ;  (l>)  turbo-alternator,  sub-station 
machinery.       switchboards.       etc.  Town 

Clerk 

Talcahuano. --Construction  of  lioaling  steel  dock 
ot  i.i.ifo  tons  displacement.  Direcion  del 
Material,   \'alparaiso 


May  16 
.■\pril   lu 


Mar.    31 
April  16 


Ajiril  4 


May   7 
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Coming    Contracts. 

BlacKrock  (Ireland). —An  ci.-iuu  -upi.'.v  ■.clu-m.'  i> 
being  prejareil  lor  BlacUrocU  and  two  ntighbouniit;  tow  11- 
ships. 

Chatham. — The  Board  of  Trade  have  s'wvn  sanction  to 
the  liorrowing  of  £i,y>^  for  extension  to  tlie  pier. 

Cuba. — Laws  liave  been  published  sanctioning  the  ex- 
penditure of  (i)  S700.000  on  public  works,  mainly 
road  and  bridge  construction,  in  the  provinces  of  Pin;:r 
del  Kio  and  Habana  ;  (2)  .'iioo.ooo  on  dredging  and  other 
impro\-ement  works  at  the  Port  of  Isabels  de  Sagua  ; 
and  (^)  S50.000  on  studying  the  best  means  of  pre- 
venting the  floods  peiiodically  caused  by  the  over- 
liowing  of  the  Roque. 

Guildford. — The  Town  Council  are  taking  up  loans  nt 
.  I  ( .1 .1 J  lor  sewerage  and  £6.oco  for  surface-water  drainage. 

Halifax. — £730  is  to  be  expended  on  additional  electrical 
laboratorv  apparatus. 

Hammersmilb. — The  Borough  Countil  ha\e  resolved  to 
take  up  a  loan  of  /li.j^io  for  extending  the  electric 
lighting    system. 

Ilkeston.  —  An  impiiry  respecting  a  jiroj osal  to  borrow 
/j;-.ooo  for  the  purposes  of  sewage  disposal  was  held 
recently. 

Italy- — -A  law  has  been  published  authoii  ing  the  Regglo 
Emilia  Provincial  Council  to  construct  and  work  a 
steam  railway  between  Reggio  Emilia  and  Ciano  d'Enza. 

Leyton. — .Vn  inquiry  was  held  recently  relative  to  the 
application  of  the  I'rban  District  Council  for  a  loan  ol 
i2i.Too  for  the  extension  of  the  electric  lighting  statu  n 
ami  the  provision  of  additional  plant  to  su]iply  jiowii 
for  working  the  tramways. 

Llanelly.  —  -^n  inquiry  will  shoitly  be  held  nito  an  ap- 
plication by  the  Urban  District  Council  to  li  rnw  /'m  t  o 
for   electric   lighting. 

Minster  (Sheppy.  — 'I'be  erection  of  a  pier  7,000  ft. 
in  length  has  been  sa.ictioned  by  the  Board  of  Trade. 

Naples. — The  use  of  automobile  boats  has  spread  very  much 
at  Naples,  and  is  capable  cf  indefinite  development. 
For  pleasure  ptirposes  they  are  much  more  convenimt 
than  steam,  and  in  the  summer  weather  they  are  safe 
enough  for  all  practical  purposes  cf  coasting  and  running 
over  to  the  islands,  which  is  the  main  object  cf  owners 
of  craft  of  the  kind.  The  great  difficulty  in  Italy  is  the 
heavv  cost  cf  the  petrol,  owing  to  the  duty  placed  upi  11 
it.  This  retards  the  development  of  autcino'  ilisni 
throughout  the   country. 

Newcastle. — On  Friday  last  an  iucjuiry  was  lield  into 
the  City  Council's  ai)]ilication  to  bcjrrow  /i^.'i.o  lor  a 
refuse  destiuctor. 

Romford. — An  inquiry  has  been  held  info  an  ai)])licatioii 
by  the  Urban  District  Council  for  sanctit  n  to  a  !< ;  n  ol 
/2.S;o  for  works  o  f  sewerage  and  private  street  works. 
and  /.;  430  for  sewerage  and  sewage  works. 

Russia. — The  projected  direct  railway  system  from  Russia 
to  .America,  via  a  tunnel  under  the  Behring  Straits 
is  receiving  attention  from  an  American  syndicate. 
The   estimated  cost  is  ,/52,cco,cco. 

Salford. — The  local  authorities  are  about  to  seek  power 
to  borrow  17.720  to  cover  the  cost  and  installation  of  a 
new  turbo-generator  and  condensing  plant  at  the 
Frederick  Road    generating    station. 


South  Africa.  -The  liorough  Council  of  King  William's 
Town,  the  Municipal  Council  of  Woodstock,  ami  the 
Council  of  the  municipality  of  East  London,  will 
shortlv  apply  for  parliamentary  powers  for  various 
schemes  in  connection  with  supplementing  the  water 
siqiply  in  the  town  named. 

Southwold. — The  Urban  District  Council  are  desirous  of 
earr\  ing  out  sea-defence  works,  and  following  an  appli- 
cation to  the  Local  Government  Board  for  permissicu 
to  borrow  £2,500,  the  usual  inquiry  was  held  recently. 

Spain.  -Il.M.  Consul  at  Coninna  states  that  more  orr.ers 
for  steam  trawlers  arc  to  be  j)laced.  and  possibly  larger 
trawlers  mav  be  wanted  for  the  cod  fisheries. 

Stafford.-  Owing  to  the  increase  in  the  demand  for 
electricitv.  it  has  been  decided  by  the  Council  to  purchase 
additional  land  at  a  cost  of  £1.750.  for  extensions  when 
necessarv. 

Sunderland.— A  Local  Government  Board  inquiry  was 
held  last  week  at  Sunderland  into  an  application  by 
the  Corporation  for  sanction  to  the  borrowing  of 
/18.000  for  extensions  to  the  electric  lighting  works. 

Wem.— Borrowing  powers  to  the  extent  of  £5.000  are  being 
sought  by  the  Urban  District  Council.  The  money  is 
required  for  carrying  out  a  sclieme  of  sewerage  and 
sewage  disposal. 

Weymouth. — The  Corporation  are  negotiating  a  loan  of 
upwards  of  /40,o(ki  in  connection  with  the  borough 
electric  lighting  scheme. 

Wolverhampton.— The  Corporation  are  about  to 
construct  an  aerial  ropeway  to  the  waterworks  station 
at  Costord  at  a  cost  of  £:,950. 

Yeovil.— A  sum  of  /i,cco  is  required  for  lurrofes 
of  sewerage  works,  and  following  a  recent  applicaticn 
of  the  Yeovil  Corjioraticn  for  sanctien  to  b<-rrcw  the 
monev,  the  usual  inipiiry  was  held  recently. 


Contracts    Closed. 


Australia.  The  Electric  Lighting  and  Traction  Company, 
ol  \uMi-alia.  Ltd.  (.\delaule  bdectiicitv  Supply),  have 
placed  an  order  witli  .Messrs.  Witting.  ICborall  and  Co.. 
Ltd..  for  two  115-kilowatt  motor-generator  sets,  con- 
verting trom  low  ]iressure  continuous-current  to  single- 
phase  high-pressure  alternating  current. 

Bombay.— Messrs.  Witting.  Eborall  and  Co.,  Ltd..  have 
supplied  to  Messrs.  Greaves.  Cotton  and  Co.,  of  Bombay. 
India,  the  equipment  of  five  cotton  si)inning  mills, 
including  the  generating  plant  and  switchboards, 
together  witli  all  lighting  fittings  and  accessoiies. 

Bristol— The  IClectrical  Committee  has  accepted  the 
tender  of  Messrs.  Siemens  Bros,  and  Co..  Ltd..  tor  extra 
high-tension  cables,  for  £7,S<"<7. 

Burnley  — Tlie  Corporation  Electricity  Ci  niniitlec  has 
accepted  the  tender  ol  the  British  riiomson- Houston 
Co.  to  sujiply  motors  ard  starters  for  the  ensuing  twelve 
months.  The  Committee  has  also  accepted  tl  e  tender 
of  Messrs,  Siemens  Bros,  for  the  supply  of  armoured 
cable. 

Ca-diff.— The  temler  of  A.  G.  Arnold  and  (o..  Newport 
at  /6,334,  has  been  accepted  for  the  electrical  wirmg_of 
the~iiew  asylum  buildings. 

Clyde.— The  Clvde  Bridge  Company  have  secured  tl  e"con- 
tract  for  the  plates  rtquireil  lor  tie  King's  yacht  1  le-intly 
being  built  on  ti.e  Clyde. 


(i6-i 


PAGE'S     WKKKI.Y. 


Makch  23,   1906, 


Colchester. — The  Town  Couu.il  have  accepted  the 
unjer  of  Messrs.  Davey,  Paxnian  and  Co.,  Ltd.,  for 
the  supplj-  of  a  combuied  triple-expansion  double-acting 
engine  and  dynumo  (Siemens  Bros,  and  Co.),  and  to 
supply  the  needful  spares,  at  £4,055.  The  tender  of 
-Messrs.  Dick,  Kerr  and  Co.,  I.td~  for  the  sui>ply  to  two 
tramcars,  at  £55  i  each,  was  also  accepted. 

Derby. — The  Chain  Belt  Enyinccriig  Company  have 
recently  installed  a  coal-handling  plant  at  the  extensive 
Manningham  Mills  of  Lister  and  Co.,  Ltd.,  Bradford, 
and  have  now  received  instructions  to  proceed  with  a 
second  boiler-honse  plant  for  the  same  mills.  The  Derby 
firm  also  have  in  hand  a  complete  coal  elevating  and 
conveving  plant  for  the  Clrimsliv  Corporation  Electricitv 
Works. 

Fulham. — The  Borough  Courcil  has  accejjted  the  following 
tender  of  .-Mton  and  Co.,  Ltd.,  WiUesden  Junction, 
to  supply  water  and  e.xhaust  piping  for  electric  lighting 
extensions  at  a  cost  of  /l,379  14s. 

Gourock. — Mr.  James  Adam,  yacht  builder.  Gourock, 
has  been  commissioned  by  tlie  .-Vrrol-Johnston  Motor 
l-Ompany,   Paisley,   to  build  two   35  ft.   motor  launches. 

Granton. — '1  he  Scottish  [Motor  Engineering  Company, 
Cirauton,  rejjort  that  they  have  been  successful  in  obtain- 
ing orders  for  "  Granton  "  motors  on  the  stipulation 
that  they  are  "  all  British  "  made  throughout,  to  the 
value  of  £231,000. 

Leeds. — The  High  Commissioner  uf  New  Zealand  has 
accepted  the  tenders  of  Messrs.  ^\■.  Jolmson  and  Sons,  of 
.\rmley,  Leeds,  for  briquette  making  plant  for  the  State 
coal  mines  in  that  colony  at  a  cost  of  £3.430,  and  for  a 
llatley  double-cylinder  non-com]iound  high-pressure 
engine  complete  with  condenser,  at  £40;. 

Levenshulme  (Manchester). — In  connection  with 
the  Swanscombe  Works  of  the  .Associated  Portland 
Cement  Company,  Ltd.,  Messrs.  Jlason's  Gas  Power 
Company,  Ltd.,  have  received  instructions  to  proceed 
with  the  erection  of  a  2,400-b.h.p.  bituminous  coal 
aas  power  plant  required  to  work  in  connection  with 
seven  Oechelhauser  gas  engines  of  350  b.h.p.  each. 
The  gas  plant  will  consist  of  three  gas  generators,  each 
ol  .><i)o  b.h.p.,  with  the  neces.sary  cooling  and  cleaning 
]>lant.  The  successful  results  obtained  on  the  i.Sop-b.h.p. 
plant  at  the  works  of  the  Reading  Electric  Supplv  Coni- 
jiany.  Ltd..  was  probably  a  large  factor  in  ^'fason's 
Gas  Power  Company  securing  this  important  contract 
from  the  Cement  Company. 

Loughborough.— The  Brush  IClectrical  Engnieerin; 
I  omiiany.  Ltd.,  report  that  they  liave  secured  the  foUov  - 
mg  contracts  ;  Dublin,  Wiclilow,  and  Wexford  Rail- 
way— Two  motor-coach  bodies  ;  South  Loudon  Electric 
Svijjply  Corporation — ()o-kilowatt  motor-generator  ; 
Crovdon  (per  British  AVostinghouse  Company) — 15 
duublc-deck  Iranicar  bodies;  Great  K.istern  London 
Suburban  Tramways  and  Onuiihus  Company  -  10 
motor  omnibus  bodies  ;  Poole  Corjioration — Parkestone 
Tramways  :  extension  permanent  way,  overhead  Inie, 
and  cables  ;  Gosport  and  h'areham  Tramways  Co. 
3  double-deck  cars  with  trucks  and  Brush  motor  eipiip- 
ments  ;  Portsdown  and  Horndean  Light  Kailwav  C(ini|iau\ 
—  2  double-deck  cars  with  finir-wlieel   trucks. 

Newcastle. — The  Stirling  Boiler  Co..  Ltd.,  have  received 
a  repeat  order  from  the  Newcastle  and  District  Electric 
l.i'jhting  Co.,  Ltd.,  for  two  large  Stirling  boilers,  each  of 
5.;7o  S(]uarc  feet  of  heating  surface,  fitted  w-ith  chain- 
i^rate   stokers   and   superheaters   of   their   manufacture. 

Poole. — The  Town  Council  ha-e  accepted  the  tenderolthe 
Brush  i--Iectrical  Engineering  Company,  I,td.,  for  the 
constructi(ni  of  the  new   electric  tramways    at  £26,i6S. 


Rangoon. — Hie  Bri;is!i  Thomson- Houston  Company  have 
placed  the  orders  for  10  single-tleck  bogie  composite 
carbodies,  15  single-deck  open  carbodies,  for  the  Rangoon 
Tramwa\s,  with  the  Brusli  Electrical  Engineering  Com- 
pany, Ltd.,  Behederc  Road,  S.E. 

Servia. — Itjis  reported  that^the  Servian  contracts  lor 
guns  to  the  amount  of  £1,600,000  have  been  given  to  the 
I'rench  firm  of  Creusot. 

Sunderland. — The  tender  of  Triumph  Stoker,  Ltd., 
of  London  and  Leeds,  has  been  accepteil  for  mechanical 
stokers  for  the  four  new  Gallowa\-  boilers  for  the  Cor- 
])oration  electricity  works  at  Hylton  Road. 

Appointments    Vacant. 

Croydon. — Chief  lectureship  in  electrical  en- 
gineering at  Croydon  Polytechnic  for  three 
evenings  per  week  foi  a  session  of  about  thirty 
weeks.  Duties  to  commence  in  Sejiteiiibcr. 
Payment    £1    per   evening       ..  .  ..        ilar.   31 

India. — The  Bombay,  Baroda  and  Central  India 
Railway  Comjianry  require  a  signal  engineer, 

with    knowledge    of    clectiical    engineeiing. 

Salaiy  Rs.  500,  rising  to  Rs.Soo  per  month.  Mr. 
T.  \V.  Wood,  Gloucester  House,  Bishopsgate 
Street  Without,  E.C "    ..        Mar.' 2; 

India. — Chemist  for  the  gun  and  shell  factory, 
Cossipore.  A  knowledge  of  steelwork  and 
rolling  mill  plant  is  essential,  and  he  will  be 
required  to  take  charge  of  two  lo-ton  open- 
hearth  furnaces  and  bar  n.ill  and  a  small 
ironfoundry.  Salary  Rs.500  a  month  for  the 
first  five  years,  thereafter  Rs.  500  a  month, 
rising  by  2CJ  annually  to  Rs.  700  a  month. 
Director-General  of  Stores,  India  \  Ciffice, 
Whitehall,    London,    S.W. 

London. — -Vn  open  competitive  examination 
for  not  fewer  than  twelve  situations  as  assist- 
tant  examiner  in  the  Patent  Gfiice  uill  be 
held  by  the  Civil  Service  Commissioners  in 
.\pril  next.  Secretary,  Civil  Service  i-'ommis- 
iion,  Burlington  Gardens,  W.    ..  ..  ..        April   ^3 

South  Shields.  —  .Additional  ins.nictdr  for 
the  Marine  Engineering  Department  of  the 
South  Shields  Marine  School.  Candidates 
must  hold  an  e.xtra  first-class  Board  ol  Trade 
certificate,  and  have  a  sound  knowledge 
of  modern  steamship  au.xiliary  machinery, 
dynamos,  water-tube  boilers,  rcfiigeration, 
etc.,  and  must  be  able  to  lecture.  Salarv£i20. 
Secretary  .  .  .  .  .  .  .  .  .  .        Mar.   3 1 

Appointments  Filled. 

Huddersfield.— -Messrs.  J.  llopkniM.n  and  Co.,  Ltd.. 
ot  i  luddersfield,  have  api)oiuted  .Mr.  Douglas  Wells, 
M.I.I..I:..  of  to.  Rue  de  la  Pe]uniere.  Brussels,  to  be 
tlien  -ole  agent  in  Belgium  and  Holland  lor  their  steam 
,iiid  \vater  fittings,  etc. 

Newcastle. —Dr.  W.  .\.  Thornton,  who  has  been  for 
seven  years  lecturer  at  the  .Armstrong  College,  on  elec- 
trical engineering,  has  been  appointed  to  the  newly 
created   iir jfessorshi|-i    in    that   l)ranch  of  science  at  the 

New  i^ealand. -.Mr.  W.  \'..  Bush.  I.iir(iut;li  engineer  and 
.surveyor  ol  Sudbury.  Sutlolk,  h.is  been  ajipointed  city 
engineer  of  .Auckland.,  Xew  Zeal.nid,  at  a  salary  of 
£i,o()0  per  annum. 
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Prices  Current  of  Coal,  Iron,  Steel, 
and  Other  Metals. 


Manufacturers'   and    Merchants'    Quotations. 


News  of  the  Week  in  Brief.    Iron,    Steel,    Pig-iron,    etc. 


U'c\lncsd(i\,    Mdi\h    Jli/,    190C. 

CLEVELAND  iron.— The  production  at  the  present 
level  of  warrant  prices  having  become  less  remu- 
nerative.  one  of  the  leading  makers  has  decided  to  blow  out 
several  furnaces  and  to  go  over  to  the  production  of  basic 
iron  instead.  This  and  other  favourable  features,  such  as 
the  dailv  diminution  of  stocks  in  public  warehouses,  and 
the  placina;  of  an  order  for  10,000  tons  Clarence  No.  1 
iron  for  American  account,  says  AU-rlon's  Cir- 
cular, caused  a  much  better  feelint;-  in  the  \>\ii 
iron  niarket.  Bears  hastened  to  cover,  and  thcnbx 
created  a  sharp  upward  movement,  resultinj;-  in 
a  rise  of  over  is.  per  ton,  cash  touching  49s.,  and  three 
nionths  50s.,  but  indifferent  advices  from  .\merica  still 
have  some  etTect  upon  operators,  and  fresh  bear  selling 
was  indulged  in  at  the  higher  level,  which  brought  valuer 
dqwn  again  to  48s.  3d.  cash.  .\t  the  close,  however,  the 
feeling  is  again  firm,  closing  prices  being  4SS.  id.  lor 
Cleveland,  and  63s.  Sd.  for  hematite  one  month. 

The  Copper  market  has  been  strong  on  bear 
covering,  which  on  some  davs  was  very  active  :  leading 
iiuerests  h;ivc  also  purchased  forward  metal  to  a  niodr- 
rate  e.\tent.  \'alues  have  risen  considerably,  the  cash 
price  advancing  from  £i-q  2s.  6d.  to  ^V>o  los.,  while 
forward  improved  from  ^"77  los.  to  £.•;?•  los.  Ihe 
demand  from  consumers  continues  fairly  good,  whilr 
India  and  China  have  been  in  the  market  for  special 
classes  of  material.  Reports  from  the  United  States  are 
strong  and  prices  for  refined  sorts  have  still  further 
advanced.  The  leading  producers  on  that  side  are 
reported  to  have  sold  largely,  w-ell  into  the  month  of 
June,  and  the  demand  still  continues.  The  closing  prices 
are  jQ%\   is.  8d.  cash,  and  £.-S  12s.  6d.  three  months. 

Tin  remains  at  a  high  price,  and  supplies  are 
undergoing  a  serious  shrinkage.  Supplies  seem  cjuite 
unable  to  keep  pace  with  current  consumption,  and 
reserve  stocks  are  getting  dangerously  low.  For  the 
whole  of  last  year  the  Straits  production  fell  off  some 
800  tons,  and  this  is  followed  by  a  similar  reduction  for 
January  alone  this  vear,  according  to  official  returns. 
This  is  .1  factor  of  importance.  The  latest  prices  ,ire 
£i6S>  cash,  and  £\6('t  5s.  three  months. 

Lead  has  been  a  somewhat  idle  market,  the  only 
feature  being  buying  on  speculative  account  in  connection 
with  the  fire  at  the  Broken  Hill  Mines.  The  price  has 
risen  to  ^,'16  2s.  M.   for  soft  foreign  prompt. 

Spelter. —  Messrs.  Rudolf  WollT,  Krueger  and  Co.,  in 
their  weekly  report,  sav:  Since  our  last  report  the  market  for 
spelter,  as  anticipated,  has  become  vcrv  much  firmer,  and 
quite  a  good  business  has  taken  place  on  'Change  and 
with  consumers.  .Metal  has  changed  hands  as  high  as 
£2^  for  prompt  delivery,  and  £2^  5s.  for  forward.  Con- 
tinental producers,  who  were  reported  to  be  weakening, 
have  had  good  qu.'intities  again  purchased  from  them, 
and  are  now  completely  out  of  the  market. 


SCOTLAND 

Messrs.  David  Colville  and   Sons.  Ltd.,  Oalzell  Steel 

and   Iron  Works.     Motlierwell,    N.B.,  ■iiioti-   as    f.ill..«v      Prices 

,l,.liM-,v,linlUa~.4..«  Mvciu:.! 

Steel :  £    s.  d. 

^^ 


Sl,.,.I    |•;aU•^,   .\l;uille  linile 
SliH-l  li.us,  Uniler  QiiuHly 

sli-.-l  IM.ili'*,  Ship  (Juallv 
..       Hals 
..        \\K\rS 


■  (iu.ilil, 
IM.ili-s. 


Manufactured  Iron; 
Bars-l>al/.i'Il 


I'MVal 
Nlmrl. 


Ira   liivsl. 
1.1    i-\Ua^ 


laisl.iml  ami 


Malleable  Common  Bars: 

l).,l/.-:i.|.n  t..i,  

N..rili  isrili-h  !! '.  

l)mi.il>,.lli.'V 

WaM-ll.'V      

Duii.hv.Mi 

Miiiiki.li        

K...liM.ll,..h    

I'll.i-IIIN 

c.all.ri.l^.- 

AliKlf  li"n  

St,,.-!  I'l.u,-s,  ~l.il>  

..      liuil.T  I'lalc^       

Kails        

Iiail«av  Cliairs 

C:..M.ll.  at  Cilas;;..\v,  X,..  I,  lils 


John  Spencer  (Coatbridge),  Ltd.,  Phoenix  Ironworks 
Coatbridge     N  B      la  ii 


II.    I  I!i>l 
I  Ml  I   lit^I 

.t  II. 


I  Ml  1  H  II  s 
I  MM  Jii-t  (alili 

KlMl 

B. -I  VHP  I!i\<l 

Angles— I'll .  iii\ 

It.  -I 

I'M!  I  Ulbl 

Gas  Tube  Hoops    IMi..  iii\  Uct 
Plates    I'll'  iii\ 

Ih   I  iSiilltl 
lt<si  ltt~t  Kiiilir 
i-\trt  K.it  Kiiilii 
Boiler  Tube  Strlps-J'li»  m\ 


i.  -  .1. 

'  >  0 

7  1j  0 

s  i  0 

S  1.  (I 

7  r.  0 

S  V<  0 


t  •  u 

"  '.  0 

S  'i  0 

7  6  0 

7  15  0 

!>  r>  0 

7  V,  0 

s  10  0 
100 

ID  (I  U 

>  0  U 

.Ml  pel-  I..11.  .li'llvcMcil  f.a.s,,  (iliii,K..».  (:i.hii.hI:.  ia-.iiii;.iii.,iilli.  (iiann.n. 
I.filli,  or  .\i.li.i»«iii.     .'■>  IH-i-  lent.  .li'.i-..iim  .'..••li  hicntlilv 
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Messrs.    R.    Feldtmann    and    Co..    ot    Glasgow,    ■iiiote 


Pig-iron : 


iibio 


l-insil-wn 

Ci.l.l.-V 

clv.U-  

(iK-iis;iiiii)ck,  f.ii.b.  .Viclrcissiin 

Kylinlini ., 

Italim-llhiKt Mr 

SlK.tts  „      UMtll  


a  lU    0 

3    .S    0 

:i    7    0 

3     2    0 

:!    7    0 

3     -2    0 

.'i     7    0 

.■i     2    (1 

,-!     -1     0 

:;  11)    0 

— 

:i    1    0 

:i    7    0 

S    2    ri 

NORTH     OF     ENGLAND. 

Messrs.    W.    Whitwell      and      Co.,    Ltd.,     Thornaby 
Ironworks,  Stockton,  i|n..t,- ;•- f..llnn-.  at  works -- 

w.W.  ^  H:n--  ^  "I  •> 

\\\\\ .  \'.v^l  V,:n:.  7  17  (^ 

W  \V.   \h-l  Hf^l    ^     ■■'  " 

W.W.  I!i-sl  IW^l  Bi-sl      ■■*  1-'  I' 

\V.\V.  IVsl  Shin-  S    II  11 

Tli.imal.v  ^    "    "  " 

■n,..r"ivl.v  \'..-.\       '■'  1"  " 

■n,.■.u.l^^   IV-l    IV.l  Kl  111  II 

WIuI^mII  -V  I'l    V.hiin.illv  CmIiW II     "  n 

•rl,l«..il>.l.N.nlStn|,  I1..H  lieH-iish     7  In  ii 

W.W.   (^  .\.iKl..lrn„ 7  12  1; 

W.W.  11,-t  .\iiKlf  Iriiii  ><    "  " 

Tcf  Inni,  t.i  s-iiulu's  I'liiteil  ■•<  1"  » 

•IVnils,    Casli.    li-ss   2.1    pi-r   ci-nt.    .liv.miH    mii    intli    ,if    ni..iitli    f..l|.i«in:; 
.kli^vvv.' 


LANCASHIRE. 

The   Pearson   and   Knowlcs    Coal   and    Iron    Com- 
pany.  Ltd.,  Dallam  and  Bewsey  Forges,  Warrington,  i|U"U' 


^  i:.;;.:.::;::.:::::.;: 

(a>f)  I  i.-.s si^  " 

^  I    linn,,, ^-      'I      II 

w.i.w  '^' '-  "  '■'  " 

(li.lilijiv  Sizi's,  K..\.S.  l,iv.-r|...nl  ill  I11.I..11  l,..ls, 

Kxtrasfci- .Sizes  all.l  (ill  I  inn  as  pel  List. 

l.,,lsini,l,TllU-wl.  ,.fasi/,c  Ills.   |„1   InlM'Xlia. 


STAFFORDSHIRE. 

ShBlton  Iron,  Steel,  and  Coal  Company,  Ltd., 

on-Trent.    North    Staflordshire,    and     122,    Cannon 
London,  •iimii' : 

t     s.    ,1. 

Cn.wn  liais                                         .       ,  .  ,     ,  ^  '"    " 
HestlSals   (1    In  nil,,    «i.k',  ali.iM-  llii.  tlil.k,  1  li,  Jlli. 

idunds  anil  s<piaii'st 2  ,-      , 

An^li-s  '  '" 

„       Bait  N  .,    II 

T»    ^  ' 

..     licsl  -^  1"    " 

H.-SI  Slloe  lr.,1,    S 

,.     Hiv,-t    iM.ii        '  V 

„     B.-SI    l!iMH>|.,riall    Ill  V     " 

■■  <:^'''i'-. ':  'I  I 

■■    MTfvyms son 

B,st  Tiirmng ^    '; 

„    I'laling "    ■.'    ' 

lifst  Best..' J"    '.'    ' 

•I'r.-lik- Best 1'     ■'    I' 

Plata's ^  "■    ' 

Bi'Sl  Plates ,       ' 

„     Bdilei-  IMiiles ' ' 

..     Best  Builfr  Pluten I"  i"    " 

lielile  B<-st  Builei- I'liite.s l-i    0    0 

l)eli\eiy  f.o.lJ.  I.heliMiul,  Birkenhead  01  .MamliesU-l. 


Stoke 
street 


Tinplatcs. 


WALES. 

Swansea  Metal  Exchange  iin.,iati.,i 


Tinplates  Ic   20  liy  U,  112  sheets,  lOSlb..  Bessemer 

IJilines  012  7.i 

Wasters 0  11  lOi 

Sieiiieiis  iiviiiies     0  12  104 

Wasters 0  12  0 

IC  2S  Iiv  20, .-,«  shec-ts,  luslb.,  Bes.semcr  primes  0  12  lOj 

Waster .' 0  12  ." 

M.-niens  primes    0  13  0 

NVaslels 0  12  :i 

I(    Js  iiv  211,  112  sheets,  21Ulb.,  Bessemer  primes    0  2.1  (> 

Wasters  0  24  S 

Siemens  pri:r.es 0  2.5  (i 

Wasters    

I( '  2U  by  10,  22.1  sheets,  I'lOlb.,  .Siemens  primes 


II    1S3  i,v  1 1.  124  sheets,  lliilb  ,  Bessemer  p^me^ 

\V  i-l,.)-'      

II    I  ':,  Ia  14.  I  _'i I  sheet.s,  iiolb.,  I'es,semer  prime: 


0  24  6 
0  IS  0 
0  IC    SI 


(I  12  0 

0  12  9 

0  12  0 

;.l  ,1   .-,  H.--t.nier  primes     0  12  10.4 


<l  I'l 


-h. 


emeus  primes 


His  -Ii...  !.  ;..i--  ih  niisin^Oft.  by  :ift.ljv  ;«iKaii  .e.. 

l-ini-h.-.i  li|  nk  nl.Ues  "    .. 

.Ml  I  ..  1  s, I, I  „-.,..  cash  in  14  ilavs  less  4  iiereent. 
HI...  k  I  111  -  iln:  in-,  .ash.  tiili;  .=,s  three  nninths. 
iiiissa  II  iiKniu    Imi-i  ,,Hiri  .1  i,n,,,,i  of  linplates- 


u  l:i 
14".  3d,  to  17    :; 

9  111    0  per  Ion 


li.i 


sliii.pe.ldn 


Messrs.   Richard   Thomas  and  Co.   Ltd.,   of  33   and 

35.   Eastcheap,   E.G.— Works:   South  Wales,  Burry,  Lj'duey 
Lydbrook,  and  Csvmbwrla,  .|u.iii. . 

I'el  Hon. 
f.o.li. 

Wales. 
£   s.    d. 

KV  ■  0  l:i    0 

■.I11111I..1-  0  IS    0 

•|.vdbi..„k-    .  .,  0  12     9 

■l.ydlnu.ik'  1    r,    0 

■.Vllaway' l.-i    0 


Coke  Tiiiplates; 

(■  Is;  l,v  14  124s.  I  in 
f  211  by  111  22.VS.  I.-,.-, 
(■  Jil    liv   14    112s.    lOS 

r  L's    l,y  211  112s.  211; 

Charcoal  Tinplates  : 
r  20    bv  14    112s.   HIS 


WORCESTERSHIRE. 

Baldwins,  Ltd.  iwith  which  is  amalgamated  Knight  and 
Crowther,  Ltd. I,  Wilden  Works,  near  Stonrport,  ipmte:- 

sinnles  llKiil'les 

byaoin.  *-;;> 

lier  ton.  per  ton. 

Black  Sheets  ;                                                        t:   s.  d.  4;  s.  ,1 

■■  V;de  ■ 11     0    0  12    0    o 

■■shield' 1110    0  12  10    II 

■Sevelii'                    12  10     0  13  10     0 

■■liahluiii  WiM.ii  I!.' 13  10    0  14  10    0 

(  lialrnal                     17  10     0  IS  10     0 

li.si  clKiivn.il                                                                          19  10    n  -20  10    0 

l'i,kl,..l.  ,,.1,1  i.,li,..|  ..1..I  .I..-..  ..iiii...,|..,l  -li.-.i-  spe,  iillv  ,pi,ite.l  for. 

Kxlla   wiiUlis,   -in-1, ,,;iii  .  |)..iil.|.- I.,   ...in..  I.alteiis  to  4liin.     K.xlra 

,enj;tlis.  siii^les  t,,  iLsj,,..  |),.,|I.],_.,  i,,  i.;2in,,  l.aic,.ns  1,.  i.isin. 

Patent  Coated  Sheets : 

,4:    .s.  d.  .€    s.  ,1. 

N...  :!  I.ea,l        14  10    0  la  III    11 

--.V.  Lead 10    o    0  17    0    0 

.\...  3  Teine 10    0    0  17    0    0 

s.V.  Terne   : 17  10    0  IS  10    0 

singles  Doubles 

20  Ci  21  to  24  (i 

to  10s  to  90 

by3tiin.  bySOin. 

per  ton.  jier  Ion. 

Tinned  Sheets:                                                      x.    s.  d,  £    s  ,1. 

Best  Coke  (Finish)    30    0    0  3110    0 

„    Charcoal  (Mnish  I  32    0    0  33  10    0 

Kxtra                „                  34     0    0  3;-i    0    0 

Cotton  Can  Tin  Sheets  to  .■Win.  by  .'iOiii.  speei.ally  imoted  for. 
Tinplates,  ■•  Cookley,  K  "  Best  diiircoaJ,  £1  "s.  Oil.  per  box. 
Kxtreme  sizes  in  Tin  and  Patent  C^oiit  specially  quoted  for. 
L,xttens  up  to  3ii  wide  by  27  W.C.  £1  10s.  od.  per  ton  extra  throushont 
for  all  bramfs. 
At  works. 


March  jj.  i>/-6. 


PACiE'S     WKKKLY. 


Galvanized  Corrugated  Sheets ; 

■•fh.rnix'   ISv.Mi.l,  -4i;.,  f.n.l..  I...ml,.n.  in  ISun.lK* 

••  JSIack»air-   Bi-iii.l.  -'c;  <i..   in  iVlt  liufil  ciuses 

Aiisti-i'iM.  f....l..  I.nmUin  

Galvanised  Working  Up-Sheets : 

■24  C.  f.n.l'.  l,..nil"n,  in  Hiin.lli-^     


Cordes    iDos   Works  .    Ltd.,    ot    Newport, 
"Slar  ■  l.r.ui.l  i^'t.lit  vvr.mulil  llMil-,  >lr.-l  nails,  .V.-. 

DiscountS" 
4-2.J  per  cent,  i.tf  1-ineIi  to  :>-ineli  stn.n^  rose  ami  all  Kne  i. 
tdy.  pounil. 
.■(7*  per  cent.  i>ff  3j-inch  lo  7-ineli  strong  m.sc  ami  lOdy.  a 
371  per  cent,  ntf  all  sliarp-poinled  nails 
Delivered  in  lots  of  4  cwt.  and  upwards.      Kxti-i  ii  pel 
iJle  gros.s  on  two  Ions  and  upwards. 
Steel  rose.  Mat  points,  .i-inch  to  7-incl»  basis  :— 
i  tons  km:  per  cwt. 
4  <  H  I.  lilts  and  \ipwarils  111,!)  per  c«t 
si,el  cut  uails,  :!-inch  to  tl-incli  basis 

-  """■  :'■*  I'er  cwt.  ;  ,,:,,  .,„^.  Kailwav  Stat 

4  cwt.  lots!),  t>  per  cwt.      I     '         ■ 
slit  rolls- (iron)  IS  per  ton,  at  works  for  i-toii  lots. 


Messrs.    Edward    Le    Bas    and    Co.,    Dock    House, 

Billiter  Street,  London,  E.G..  •i""''-  )"i  '••"■  '•"•''■  Aui«cr|i,  i.oinloii, 


ei .1.01 

liavs.  No 


li.u--.  steel 

llo.ls.    iMU      .    , 
H    .Is  Stcc!  ... 

Angles,  Iron  .. 

AuKlc..,<tccl 


Ir 

Steel, 


1.1  •.'o.Iy.  p.. 
■ent.  .lisc.i 

,l/dan>  H.iilwayStati 


ChaimcK,  Sti'el 

H   IN,  ll-avv   

H.ilf..  l.i^i  1   . 
Sl„i„lar.lst..,   l-.-M.in;;  li 

slu-.-t~,stc.-l  i.k; 

Su.-.-t-,  .siei-l,  l.M:,  Hit; 
I'lat.-s,  I1..U  ,;,  anil  up, 
el.  ship  .lU.lil 


.1,  l;..ilcr,|Milil> 


I'lalcs,  St.' 
I'lat.s.flu 

H..01.S,  HIa.-, 

Hoop-  Ci..lvaliisi.,l      

Wile,  Kei.iiMK    l-a.l.  lJ(i 

Zinc  Sheds 

Sheets,  loilvanise.l,0..iTn.l,J4i:,lMin.lles,  1  p. 
fopperSlieels,  4  l.y  4  2^ 


BELGIUM. 

C.  L.  Faulkner,  Suffolk  House,  Laurence  Pountney  I 
London.  E.C..  .[uotes  :— 

Prices  quoted  ale  in  i  stg.  and  per  ton  of  i.oi.i  k..s.  (L',i4.)  11..)  .leli\ 
free  on  lioald  ANTWKRP  for  appr.ue.l  Muaiitities. 

Steel:  .  -;  ,-■  '"• 

Hlooins I'  -•  U  "l.."' 

Billets at  4  1.;  o 

Sheet  Bai-s at  4  Is  ii 

Finished  Steel : 

Bars ■><-  ■>  "'  " 

Angles lit  ,i  IS  0 


l!ia"  Wire    

Till    I'latcs.  I  C.  loke  14  lo 
Win-    he  H  i.iu    Hla.k 


HI     per  lb. 
>»       .. 
;:  o  per  box, 
0    ])er  ton. 


Joists 

Fencing  .Staiiiliinls 

Shoeing  Bars. 

TvreBai-s  

Half-round  Rus 

Heavy  Rjiils 

Light' Rails 

Structural  Steelwork.    I'ri 


,  at 


applic 


GERMANY     AND     BELGIUM. 
Messrs.    Oscar    Moenich    and    Co.,    Billiter    Hou-^e, 


Billiter  Street.  E.C.,  nnow 


Belflrian  No.  2  Bar  Iron ■■  14  .i 

Xail  Roils     -=117  « 

Rolled  Rod  liou    IJ     S  0 

Angle  Iron   a  l.^i  il 

Tee  Iron    ''    0  " 

lion  Plates ''>    '  " 

Basic  .steel  Burs   ■'    '■'  " 

„      ,.    Ro<i« Ill:;  li 

,,      Plates   til  in.  and  thicker li  I'l  n 

.loists about  .'.    0  0 

.All  net,  f.o.b.  .Antwerp. 

'■Double  Hoi-se "  Bamboo  steel 1-    -  •: 

Double  Lion'  Steel,  S  in.  to  1  in I)  I'l  D 

In  cases  f.o.b.  .Antwei-p. 

Wire  Xails.  No.  n/7 "    •>  >' 


CONTINENTAL. 

Messrs.    V/     H.    Perrott    and    Co., 

Street,  London,  E.G.,  .juoie  f  o.li.  Autwsip,   for 
lions  :  — 


101,    Leadenliall 


el  .loista.  IJi 

.,  channels, 

„  Biu-.s 

Angles, 

.,  'fees, 

.,  .sheet*. 

„  Plates.  \ 


.  nd  up 

Rod-i  fit  m.  10  i  in  about  equally  assorted.. 

Light  KaiU 

Rivets  (Siemens  Martin).  liasiK 


To  Lloyd's  Tests,  packed  in  Doulile  B.igs. 


Metals. 

Messrs.  French  and  Smith,  147,  L'-^adenhall  Street,  a 
11,  Oldball  Street,  Liverpool,  .|ii..ic:  - 

TIN, 

Tin:  -    ^-  ■'■  -    ^'  ''■ 

laflish  Iiii;..t-.  f,...l...  Dis.  li"„  A-  1%  H*'^    "  "  <■■  ""  >"  "  l"^''' '" 

Knglish  lli.i-.  t,..l.,.  His.  1J'.,.V  1  ,, --  Hill    o  II  I..  I.iti  II.  11 

straits  li  \l  H  ,  .■,1-h,  w,.r,-li..ii-.-.  Net  lii7  lo  o  t..  I'lT  1.^  o 
Stlaitsli.Ml:.    I.M.ili.h-,  W,u..h..Ms,-, 

>;,.,                                                           ,  111,-.  1.-.  II  to  Hi.-.  17  li 
Ausirili.iu  .Ml.    i;is,h..rt,    \\.u,li..as,-, 

s^^et Iii7  1.'.  II  to  His    0  II 

COPPER. 

Copper ;  '^    ^-    ''•         "^    ~-    •'• 

Staiiilalil   (i..\l.l!.,    cisli.    Waiehou.se, 

Net  '1     •■'     "  >"     "•'   1"    "  !'•:'■ '" 

stauilar.i  C.M.li.,  :i  li.outlls.  Ware- 
house. .Net    7S  l.i    0  lo     70    o    0        .. 

l-:ii'.:lish.  Tough.  Cake  cV:  Ingot,  Wale- 

■  h..llsc.  .Net    S.-.     5    I)  to    S..  Ill    0        „ 

Kidlish.  I'.csi   Selcit.  War-house,  Net      S.'.  HI    0  to    Sll    "    h 

Kiiulisli.  ^1 Is. 111.1  Shei.thing.  f.o.l.., 

I)i-,  JV '■»    "    'Jt"    '■'■'    "    "        •■ 

l'.i|..|i~h  si ts  for   India,  f.o.b..  Dis. 

.,j.,  SS    I)    II  to     S'.l    II    1) 

Klcc'tV."  W.ii.ln.a-.-.  N.^I     S-i  I-'''     "  '"     «!     I'     " 

(),e  e\  -111].  I>  !■'•    ■* '"      "  '"    ilperun 

Rc"lllus      Ml. Ill-    ami    I'ri.  ipiinc,    CX 

'■slli,!   •>"■       ■""         ""       "  '• 

YELLOW     METAL 

Yellow  Metal:  -•■■    ■''-   " 

sheets.  4  l.v  4  feet  for  India.  I.ii.b.,  I'is.  -i}",, "    II     y,  '"■■'■ 

Sheathiui;'        "    "     'J       •• 

SPELTER 

t        s.      .1.  t      s.      .1. 

SUesian..ui ports,  .Net -4  l".    i'    H.    ■r.    "    o  per  l.i 

Blende  of  .-."■..Xei    7    o    0    to     ^    ^    0       ,. 

Calamine,  Net   7    1    li    lo      .    .    « 

LEAD. 

f  s.  d.  X     s.  ,1. 

English  Pig,  Waivliou-c,  1)1-.  i\  .,  Hi  T  >■  i"    '«  '"  "  l*^'''  '•' 

Spanish,  cN  ship,  »;«. -JJ', i«  :;  «  t"    '«    ■■  "       •• 

Lead  Ore  ..f  70  „,  Net s  i,-,  ii  to     >  10  ii       ., 


6,-2 
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Star  Regulus,  '.n.h.,  l>i>.  jV . 
Ore,  .■."",..  i-x  ship.  Ois. -ij",,  ,.. 
Crude,  .-x  ^Iiip.  I>is.  -2^% 


,0     n     (I     t"     4:1 


QUICKSILVER 


Spanisb,  7..  11...  Waivh..i.-i.  N. 
Italian 


Steam  : 
}:■■•<.  I:. 


idin-;  lo  <itiality)... 


13  0  to  U  n 

1-1  u  to  i;t  11 

12  U  t  .  li  I' 

10  :i  to  10  r, 


to  10    0 
■  of  tax 


Coal. 

LEICESTERSHIRE. 

The    Nailstonc   Colliery  Company.    Leicester,    ci'ioti- 

I>nc;L-  iifVtollat  Pit  ..f  illCivl..  "illi  }  <«t.  |..'i  ton  f..r  wa>l:is<-   - 
Upper  Main  Seam  :  ■^^    ''• 

Main  ('"ill..  ''    '' 

Best  lla,,lSl,.auUi,a,ul|,irk..,l     ,,„.,.,!  bMhrl!:nl«u  r,„H,.M  mr-l  .,  o 

Beslllar,lsl.-aii.('..l.Me~(.,.,Hl,-ll,io„;,h.,iM  i,i,-li.l,..,-li...u-l.o'U)  ..  (, 

Fin.- Sla.U '  " 

•IVMlns.  n.-t  casli  on  Imh  ..f  n.onlli  lollnwin;.;  .l.-livwy. 

DERBYSHIRE. 
The    Manners    Colliery  Company,   Ltd..   of  Ilkeston. 

Kilbm-n  Coal :  -■*•'' 

Best  I.onilon  Bl-ishls ^    " 

I,ai-ge  Nuts(lA  to  :!J) ■'    " 

.Small  Nnls  (fto  H) »    » 

I'eas  (X  to  ;i) : =    " 

!^:^l"^''"-" :•;::;::::::::;:;::::::::;;:::::;::;:::::::;;:  '  t 

Sinmlue -    0 

Rutland  Coal :  s.  <1 

Bri!;llls(4  loS) V     li 

l.:u-.'  m.im:;Io4) 7    (I 

>linl; :i     I' 

ILmi.i  |iirl„,l  llavds 7    li 

lliml  ('nl.l.l,-s 1:     :i 

The   Clay  Cross   Company's    Collieries.   Clay  Cross, 
near  Clie.sterfleld.  i|u.ii.' ;  - 

l»T  Ion 

.It  |.n. 

-.    (I. 

Best  Main  Coal 1"     '■ 

Best   >ilU~loiir  Ill    II 

Besl  Hii'i-   I  ml        ^    1' 

Best  M.iii-.   Niii. s    11 

Tivl.lr  S.  I.  ,.iir,l  (  .il.liles 7    '.' 

Besl  Cnlil.los 7     :i 

NOTTINGHAMSHIRE. 
The  Digby  Colliery  Company.  Ltd.,  near  Nottingham, 

i|iioli-Iiei  liiii'il  pil    - 
igby  Coal  : 
STK.VM.  "■     il- 

Best  llan.lpiikeil  Hani S    r. 

Steam  Haul 7    :; 

llai.l  Nnts 1;    11 

Gedling  Colliery. 

IIIOII    llA/.lM.  (01  .Ashless  llon-eCoall. 

I.onilon  liiishts.  t  tos  in.  (  nbe II  0 

BliKlltCol.l.lesdlanil  Piekeil) 1"  U 

Lai'fre  Nnis,  2  to  I  in.  cailu- m  0 

Small  Nuts,  I  to  J  in.  enlie 11  li 

IVa  Nuts  a  lo  1  in.  eulie .'1  0 

STI.AM  — 'I'll!'    llAKIl. 

Bi'st  llanl S    « 

The  Swansea  Exchange  .nmiations  are  ; 

Anthracite : 

atanllMl  li.iiiil  iiii  1m 'I  iiMllin^.  lar^e I,s  (I  to  111  0 

Sei-onil  Miialil  ,  mill  III- 17  0  to  IS  0 

Swansea.  \. I  lli\  l;ip  \ 'ill     11  (i  to  U  '■' 

Keil  Vein    10  0  to  10  11 

Maeliini-nia(le<-ol,l.les 17  (i  to  IS  0 

.Maehinenuid.- inits l.s  0  to  1!)  li 

.\Iaehine-maile  peas !i  li  to  11  (l 


The  Cardiff 

IV-t  r  v.lillM; 


Seeon.l  small  ■ 


Exchange  quotations  > 


14  (i  to  1.-. 

14  0  to  14 

13  (i  to  13 

13  3  to  13 

14  0  to  14 
!)  9  to  10 


9  0  1 


ept  .Monmonthshires,  whieh 
.■10  (lays,  less  2A  pel"  cent . 


I'.itent  fuel 
Coke: 


North-East  Coast  qm 

P„.,l  -Ir.ni-    'I'^ne  ami  lil\ 


Dill...    I\m 
Ilinli.ilr'l.i.iiKei 

I  oliiii:;     

Smilhies     

IVa- ami  Nnis 
.Mannfaelnrins 
Monseliol.K.  Tm 
Pitt".  Silii.l.ali 


3  to  10 
(i  to  10 
0  to  S) 
0  to  10 
!) 
11  to  11 
0  to  « 
n  to  1-J 


Hit 


lla 


Chemicals. 

IVIessrs.    S.   W.  Royse    and   Co..   Albert  Square.  Man- 
chester, .plote  :  — 

Acids:  llxalie      "     "     -i     peril.. 

I'i.  li.-.  Cvvstitls II    1111 

'lartarie  ,,'    .-it  M.-.nellestel-  0    Oil 

Acetateof  Lime:  Urowii    at  .Man.-I'esler  net  S    f.    0    per  t.>n. 

t:iey  ..  11  15    0 

Alumina:  .-\lniii.  laimii.  lo.ise    .".    7    r. 

in  .-asl;s  .'.  10    " 

..        dr., nil. 1.  in  l.a^s     .^  17     li 

Siilpliai.- .if  .Miiniina.  14", 4  In    .1 

£  s.    .1. 

Ammonia:  •'.iilimmte   0    0    :iS    per  lb. 

Muratelirey f.o.li.  Liverpool  24  l.i    0    per  ton. 

salamnnmiae.  Lump    Ists,  tlelivere.l  l".  K.  4*2    00 

2ll(is,             .,  40    0    o 

Snlpliate    f.o.L.  l.iveip....l  12     7     li        .. 

Arsenic;  Best  Wliite  Pow.ler net  -Jii  In    n     per  tin. 

Bleaching  Po-wder.  .'ia",,   J  m   » 

Borax  :  liritisli  KeHiietl  rryst:il 1.".    "    " 

Coal  Tar  Products  ;  t   s.    .1. 

Benzole.  .■.11(00",.. 0    11    8).  per  gal. 

,,              !Kl"„ 0    II    i) 

Cati.oli.- .\.-i.i  rrysials.  :iiy3a>'C 0    0    li     per  Hi. 

:;:i;40«C.    I'    0    Bj      „ 

I.i.pii.l.  !i7;:i'.i";,  ,  0    0  10    per  gal. 

,,    irml.-.  r.-.:.'."„iit(iO>-'K     f.o.li.    .,  0    1    oj 

Creosote,  onlinai-v  g..o.rii<inicl    0    0    l§       „ 

N'aplltllli,rrii.le  -Jl";,  ill  lai.'C 0    0    4 

Solvent,  !)0"„  at  100"  0.  f.o.li.    ,.  0    1     1* 

!).a"i,  aHU0>'  C ,          „  0     12 

OO';;,  at  lOO"  C. ,        ,,  0    1    2 

Keetitled,  flash  point  over  73"  F, 

f.o.li.    „  012 
Rectifieil,  flash  point  oter  100"  I-'. 

f.0.1..    .,  01:! 
Xaptllalene.  all  iiualitics. 

Piteh  f..-i.s.  Maiuhe-lei    .,  1    .i    11    per  t.ui 
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Copperas :  O 


C.Kk>: 


Copper :  Siilpliate 

Cyanides:  9S% iMinimum 

Lead  ;  Atelale  (Sugar)  White.  English. 
Koieigii 


f.o.b.  Liverpool    „ 
f.o.b.  net 


Brown.. 


ci.f.  U.K. 

at  Manchester 


.-tier  . 


K"(l  Lead,  tJenuine.:      ci.f.  Lomlon  Iess.i% 

White  „  „        Dry 

aphtha  (.Wood) :  MisdlJe,  Wi  o.p 

Solvent    

Potash  :  Hichroniace   delivered  England 

Carbonate,  90A)2% i-.i.f.  Hull 

Caustic,  75/80% \ „ 

Chlorate    net 

.Montreal  in  .Store,  Liverpool 

Pru..isiate  Yellow net 

Soda:  .Vsh,  Caustic,  4S%,  OrdinaiT 

„      Refined"  

..     Carbonated,  48% 

.tS%  (..Vunnonia  .ilkali) 
Bleachers' Eefined  Caustic,  .W  :>■!%... 
Caustic,  White,  77% 


■24  1.'. 

0    0 

2,S  10 


•21  Ift 
•27    0 

IS  10 
in    0 


Sj    pet  lb. 
0    per  ton. 


0  2 

(I  0 

10  !.■> 

IS  12 


..net 


4    per  gal 

per  lb. 
per  ton. 

:ij  per  lb. 
0  per  ton. 
4i  per  lb 
0   per  ton 


70% . 


0  0 

0  0 

11  0 

>)  .0 

0  0 
4  10 

1  10 
1  1,5 


•2J   per  lb. 

3J 

0    per  ton. 

0 

.•i^  per  11). 

0    per  ton. 


.,        60% , 

Ciieam,tiO% 

<'ryst.als,  in  Ijags 

1jan*els  

-Acetate ,..i.f.  Hull  net 

Hic^rbonate,  in  1  cwt.  ke;;s 

Bichromate    : delivered  England 

cldoi-ate net 

Nitrate ex  ipiav  Livei*pool,  ,, 

Phospliate  

I'nissiate    net 

>dicate.  Solution,  140°  Tw 
■iulpliate  (Glauber  Salt.sl 
(.Saltcake,  9.^%) 

■Sulphur:  Recovered 

Roll  

Klowei-s   

Zinc.  Sulphite    

Shellac .  standard  TN  oi-ange  >j)ot 


Minerals. 

Messrs    S.  W.   Royse  and  Co.   luote:— 

il    ^^.    d. 

i--arytes    Lump  Cirb„nate. '.tn  ■.!:;'„   .i  10    0   per  ton. 

Sulphate.  .\o.  1  White    2  If)    0 

China  Clay:  of  various  rpuilities  for  all  purposes: 
prices  from  about  11/- to  about. 'iO/- per 
ton,  f.o.b.  Cornwall:  stocks  also  kept 
at  Runcorn  and  Preston,  tjuotations 
given  carriage  jiaid. 

Chrome  Ore  :  Ba.sis  30% ci.f.  British  Ports      .;  10    n 

Manganese:  Lump  ci.f.  Livei-|)ool      0    1     1    per  me- 

_.    .          ,  tallicunit. 

Uchre  :  >  rench  .JC  f.o.b.  Rouen,  net      2    ;>    0   per  ton. 

..   -JF : .',  II,  0    „ 

Talc  :  Kreii.h  Chalk i.i.f.  Livei-pool      .i  K)    0 

Messrs.  Henry  Bath  and  Son  i|uote: — 

i-    s.  d.  £   s.  d. 

Copper,  Ores  of,  10 to  2.5% o  l.-,  i.J  to  0  10  Hpernnit. 

Ri-gulus,  4.5  to  0.5%   II  11;  H  to  0  18  7i 

Precipitate,  «.5  to  80%     il  !«  :;'  to  0  10  •>' 

Tin  Ores,  :0";, in.-,    i,  o    to  107    0  ii   perion. 

Lead  Ore,  70',,  s  !<i  i; 

Blende,.'."',, o  i!)  c 

Calamine 7    2  o 

Antimony,  Star  Regulas  74    o  0    to  7C    0  o 

OreiO'V, -^i:    n  ci    14,  -^.5     II  (I 

Messrs.  Barrington  and  Holt,  Cartagena,  quote  :— 
Iron  Ore  :                                                                                   s.   i|. 

Old.  .56% f.o.b.      Porniau      S    :',   per  ton. 

,    Cartagena      8    7  ,, 

Specml  luu-phos. Ponnan        — 

,    Cartagena      8  10  „ 

Kxtni  quality  do. ,,  9    •j  ,, 

Special  Iron  Ore  ,  .,  nomin.il  „ 

Specular  .58";,  do. „  11     7  '  „ 

.*-'.l'.  Cauipanil  Co.-lst ,,  ,,  HI    0  „ 


Manganiferous  :  »•  ''■ 

No.  1  Cartagena    1"  1' 

„     IIJ  14  0 

....  1»  " 

,,     :; „  11  .5 

MauKiines,.  .^y.'.'..'..'..  ■.. — 

Lead  Ore : 

Potters  ore — 

Linares  sulphide ~ 

Iniu  pyrites ""'    '• 

Zinc  Ore: 

Blende ••  'i') ''* 

Calamine -.  ...  •■  *"'-  •• 

N.B.     ,:Viiv  new  la.\  thai   mav  be  levied  10  be  paid  by  buyers 
all  cll'sse,.  of  ore  rea.ly  fiu-  proin|.I  sbipnieiil 

Messrs.  Thomas  Morrison   and   Company, 

''"""•■  ^-  .K.       J.  ^     .        '. 

Carbonatos,  Isi 

Campanil 

Rubio, 


per  ton. 
per  unit. 

pfr  toe. 

Slocks  of 
Bilbao, 


nd 


-\t  thes 
deadlock. 


;,liiv  0  14    :<    to    0  1..    0 

■ 0  12    '.,    to    0  1:;    1: 

0  14     0     to     0  14     0 

.  ■■;:;;; o  12  0  to  0 n  0 

.   .     0  l:J    !i    to    0  14    11 

-nd    .V        .■..'.■.,,.,  0  11    0    to    0 12    0 

prices  tliere  ;u.-  II..  l.in.r-,  :in.l  Imsiiics-  is  lor  the  presel 

Timber. 

Messrs    Alfred    Dobeli    and    Co.,   Liverpool,  ^luo 

vllole-.ll...,,|;UlI  !'!.-■   ■!      ,:■■.    1.!..!..."   1   ••   .l.!~: 

COLONIAL     WOODS. 


(iucbci^  Sipiarc  Wliile  I'il 
Quebec  Waliev  Board  I'il 
St.  .b.lin  Pine".  l!>iu.  a\en 

L..«er  Polls  Pine  

tiuebec  Red  Pine 

Quebec  Oak.  1st  iplalilv  . 
liuebe.Oak.  2nd<iualilv 
Ash 


Klu 
lli.k.. 
Quebec  Birch 


St.  .lohn  Birch 

Birch  Planks  

spni.c  Sjiars    

Deals. 

Isl  qiialily  Quebec  Pi 


I- 

.    d. 

f    s. 

lib 

ft.   II 

1      '-"  t 

0  u  :< 
0   :i 

2      4 

1  :: 
I    Ii 

0  :i 
0    1 

1    0 

1  (i 
i    :i 

0  2 
0  2 
0    4 

2    (' 

1)    2 

I    .s 

0    2 

1    s 

0    2 

1  10 

0     1 

1-  stil. 


■ir.l     do.  do. 

St.  .lohn.  Miraniiihi,  etc 


11  10    («      i:t    0 

HUH        S    .5 
7  17    (i        8    2 


spruce 
Spruce  Boards ••  7    u     '       •    ■' 

UNITED      STATES,     ETC..     WOODS. 

Pitch  Pine.  ,    , 

l^r..:.:.::..,.:.:..::::::.:::::,..:::::....:  ;..::""":;'■"  "  1  V"i  1 
Bol'lli::  rSc-''..;:::::::::::::::.v:::::::::: ::  per';td.  nii  I'  i«i" 

Oak  Timber    per  cub.  ft. 

Oak  Planks    

East  India  Teak 


0    1    !i       0    2 
pcrl..ad     l:i    i'    «      iO    0 


Greenheart 
Timber. 


«    1.5     0 


Hi) 


EUROPEAN     WOODS. 

K.-.lw 1    perci 


Dalltzi.au.l  .Mein.l  I- 

D:inl/ic:.lid  .Mclii.l  Fir,  .Middling    . 

■<«i-iM<^h""^  'Z.'.Z''.'^Z".  ....'.'.  

Riga  Whiteiv I 

Norway  .Mining  Timber  

I).mzi.:illll  Stettin,  eti-..  Oik 

Norway  Spars 

Deals. 

lied  .Vlvh.iugel  ;ind  Olle;:a,  1st  qiialit 


2nd 


IK-rstd. 


-I.  P. 


-biiig,  Isl  ,|iiii|ity... 
no.  2nil  quality 

(iert.. 

Wvblirg  

I'i'caborg  

ib.lhenbiiig 


•^■lil.v 


II    1 

i:  1 

o  II    2 

0     2 
U     1 

1 

0    2 

0     I 
11     1 
II     1 

II     1 

1; 

11     1 
II    1 

II     1 
II     1 

PI     11 

II 

■20    II 

14     11 

II 

lU    0 

111  10 
li;   II 

0 

12  10 
17  10 

14     II 
11    10 

11    II 

0 

1.5    0 
111    0 
12  HI 

11    u 

1. 

Hi    0 

0:4 
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Share   List  of  Engineering,  Electrical,  Iron  and  Steel, 
and    other    Companies. 


The  following  Is  a  comprehens 
being  currently  transacted.  Additi 
Share  List   will   generally    be   found 


ed  by  "Page 
I  requires.  W 
B    lor    any    los 


Stock  E.nch.wgk  Sktiling  Days. — Settling  days  on  the  Stock  Exchange  are  as  follow.-  ;  — 
Consols  :  .\i)ril  4th.      General  Settlements  :     March  28th  ;  April  llth  and  -.'flth.     Bank  Eate,  September  •28th,  I'.IOS,  4  percent. 

Engineering,  Iron,    and  Steel  Companies.      I  Engineering,  iron  and  Steel  Companies.— Con<(/. 


Paid       Closing 


10.000 
^O.OUO 
65,000 


78,970 

1,500,000 

16,000 


ir6,6->5 
1J4,B35 
1110,000 
.'00,000 
1U0,000 
20,000 
20,000 

250,000 
i  50,000 
160,000 
60,000 
1C6,C70 


W8,5S5 
60,000 


690,000 
74,000 
!Ki,034 
246,045 
600,000 
400,000 

I  ,ooo.roo 

."^OO.UOO 
14,400 
40,000 

na.ooo 

100,000 

460,000 
70,000 

260,000 
60,000 
50,000 

100,000 
67  031 
40,839 
75,000 

ItS.COO 

1E5,0C0 
1.269,594 

4C0.C0O 
4U,C0O 
25,CC0 


10 

4i% 

10 

ii".. 

lOU 
100 

k% 

5 

Stk 

1 

10%    / 
6% 
4% 
1/7J 

AlJdays  &  Onions  Pneumatic  Eiigi- 

neeiinE,  Ltd 

Do.     Cnm.  Piet.  G  per  cent.     .. 
Do.     Mort    Deb.  4J%     .. 
Alley  and  M.ic  Leilan.  Ltd. 

6*%  Cum.    Pref.  Nos.  l-C5,(iOO 
Armstrong  (Sir  W.  6.1,  Whitwortli 
and  Co.,  Lid, 
Do.  4<'„  Cum.  Pief.. 

4'^l,  1st  Mort.  Dbo.Rd. 
An-ol  ISic  William)  &  Co.,  Ltd. 
4*%  Cum.  Piel.,  Nos.  1-  15.000 
stin,  S  P  cV  Sod.  Ltd.. 

.-.'•„  Cum.  Pref... 
Do.  4"..  1st  Mott.  Dell.    . 

eling  and  Poner,  Ltd  ,  4*%  heg 

Mt.  Dehs.  Red 

Avery  (\V.  \-  T.),  Ltd 

Do.        Cum.  Pref.  5%  . . 

Do.         Deb.  4% 

Babcock  and  Wilcox.  Ltd.,  Old.    .. 
Do.  ,.     6%  Cum.  Pref. 

Bagnall  -John  &  Son.  Ltd.    .. 
Baker  (Josepb)  and  Sons,  Ltd..  6% 


Cue 


,  Pref. 


Stk 


.^CO.OOO  100  4i% 

.'■-O.OOO       10  (i/- 

.^00,000       Stk  4% 

1S.S,S20        10  5% 

60,000  .Stk  4"i 

17.676        1(1  2J"„ 


15       22/6      Briggs  (Hi 


Baldwins,  Ltd.,  6J%  Cum.  Pref.    . . 

Do.  1st  Wt.  4*%  Deb.  Stk.  Red. 
Barrow  Hsematite  Steel  Co..  Ld.,  O 

Do.  do.        Cum  2nd.  Pref. 

Bayliss,  Jones  and  Bajliss, Ltd., 5% 

Cum.  Pref.  Shares 
Beardmore  (Wm.)  A-  Co.,  Ltd.  4J% 

Ist  Mt.  Debs., Red.,Scrip 50%  pd 
Bell  Brothers,  Ltd.,  6%  Cum.  Pref. 

Do               4%  Del).  Stock,  Red. 
Belliss  and  Morcom,  Ltd 

Do.        Mort.  Deb.  4%  . . 
Blvlh  Shipbuilding  Co..  Ltd. 
Bolckow.Vaughan  and  Co.,Ltd.,0.i 
Nos.  1-1,629,760 

Do.  Nos.  1,6.S9,10I.S„600.000 

Bow.  M'Lachlan  &  Co..  Ltd., 

%  Cum.  Pref  Nos.  1— 6,b40 
&  Co.,  L.  ' 


Bro 


Do. 


do. 


'B' 


Ddlev  &  Co.. 

Oi-d.  60,001/110.000 
1     I     >>";  Do.  6",,  Cum.  Pref. . . 

1     I  4jd.     Brown  (John)  and  Co..  Lim.,Ora., 

Nos.  1.1,160,000 
1     I    6d,  Do.  Ord.,  Ncs.  1,160,001-1,760,0001 

10     I    6/-  Do.        S  ",',  Cum.  Pref. 

6     '    2/lt     Cammell,  J.aird  &  Co.,Ltd.,  Ord.  .. 
5     '    2/6  Do.  .l^iCum.  Pief.     .. 

■iil<        i%  Do.  Mort.  Deb.      4",.. 

■S-.k   I     1J"i  Do.  Mort.  Deb.       4*%i 

1     I    —      Cargo  Fleet  lion  Co.,  Ltd..  Ord.'. 
!tk.        -  Dn.  4J"',,  First  Mort.  Deli... 

10         »l-      Carnforlh  Ht'innlitelron      .. 
I  .>^  Hoolili;im,  Ltd. 


1 

100 

1 

2J',>i> 
1/2S 

5 

2/li 

Utk 

4% 

1 

6*% 

10 

ao'- 

10 

10/. 

lU 

6% 

1 

2/6 

5 

10% 

5 

■>% 

1 

SfA. 

Stk 

4% 

1 

6% 

30 

4i% 

Chloride  Electrical  Storage 


-■%■ 


.6",,  Pref... 
Clarke,  Chai.man  A  Co..  Ltd 

"      "       "  Deb... 

Clayton  &  Shutilewonh,  Ltd.,  Ord. 

6<;„  Cum.  Pref 

4%  1st  Mort.  Db.  Stk.  Red 

Coghlan  Sleel  ><:  Iron  Co.,  1..  Old. 

5A%Cum.  Pief 

Consett  Iron  Co.,  Ltd.,  Old. . 

CrOBsley,  Bros,  Ld,  Ord.  40340/97870 

6%  Cum.  Pref 

Delta  Metal,  Ltd.  Shares      .. 

Docker  Bros.  Tea        

f 

Dorman,  Long  &  Co.,  Ltd 

~        4%  1st  Mort.  Perp.  Deb. Stk. 
i,  Ltd.  6%  Cum.  Pref. 

4i%lst  Mort.  Deb... 


1112—104 
lO-lOi 


lliu— 105 
4  -4i 

12/0— lU/0 


lA-l^ 

101- 10a 

32/0-  83/0 
4  A- 4; 

:,    -65 

106J— 106i 
12J-123 
i"8*-994 

I   ll}-I2i 

lOo— 104 

8-Si 

■30/0-'il/0 


4/0-1/6 
8/3— S/'.l 


1,1  -   11 
Itil^-lOft 

"So— lui 

105-  106 

J  ,',,-1,,., 

10-161 

U-iii 
!/7-!l!) 

6J-  63 
ItO  -102 
19/0—20/0 
19/C— 19/0 
DO-  86* 

16i-16.* 

11*— Hi 

Si- 2* 
l9,i-2(','. 

H-ef 


4,721 

69,754 
t0,260 

5,cno 

lb6,748 
60(1,100 
30.  .i  ci 


S.^iO.fOO 
Kl.COO 

lvb,00(l 
21,000 
10.000 

l.'O.OCO 

ioo,roo 

100.000 
1811.260 
110.660 

SO.LOO 

9()5,0CO 

844,000 

1 ,860,600 

1S,COO 
260,0(10 

20,000 


.'Dunderland  Iron  Ore  Co.,  Ltd.,  6% 

Cum.  Pref.  and  Participating. 

Ebbw  Vale  Steel,  Iron  &  Coal  Co.. 

Ltd. 


Do. 


do. 


do. 


•  HbiIk 


4i% 
12/- 
7% 


45,oor    100   ;  H"o 

140,000 
6O,C0O 
37,500 
49,637 
15,000       10         6/- 

15/- 

8/6 

04-15 
7Jd. 


160,000 
120,000 
160,000 


200,000 
300,000 
15,000 


40,000 
210,000 
75,00(1 
76,000 
50,0(0  , 
21,493 
18,117 
160.000 
60,000 
CO.COO 
60,000 
80,010 
250,000 
1C'4.8UI 

394,465 
170,270 
250,(00 
122,000 


6.;d. 
4J% 


Elliott's  Metal.  Ltd.    .. 
Do.    Cum.  Pref.  5% 
Do.    Deb.  4% 
Fairbaitn.LawBon  Comli 

Do.  5%  C.im.  Pie(.      .. 

Do.  4%  Mortgage  Deb. 

Fairfield  Shipbuilding  &  Engng.Co., 

Ltd.,  6%  Cum.  Pref. 

Do.  4J%  1st  Mort.  Deb.  Stk  .Red. 

Do.  6%2ndMcrt.  Deb.Stk.  Red. 

Fraser  &  Chalmers,  Ltd.,  Ord 

Do.  74%  Cum.  Pref. 

Galloways     Ltd.,  5%    Cum.  Pref. 

18001/28000 

Do.        4%  1st  Mort.  Deb  Red. . 
Glover,  W.  T.  &  Co..  5%  Cum.  Pref. 

Do.        4V',i  1st  Mort.  Deb. 
Greenwood  &  Batlev,  Ltd.,  Ord.  .. 

Do.    7%  Cum    Pref 

Do.  6%  Deb. 

Guest,  Keen  & Nettlefolds,  Ltd .  Ord. 

Do.        .>)%  Cum. Pref 

Do.        4%Irred.Mort.  Deb.Stk 
Gwynnes,  Ltd.,  5%  Cum.  Pref. 
Hadfield's  Steel  F'ory  Co., Ld.,  Ord. 

Do.        4i%  Cum.  Pref 

Hall  (J.  &E.)',  Ltd.  6%  Cum.  Pref... 
Head,  Wrightson  &  Co.,  Ltd. 
Hornsby  (Richard)  &  Sons.  I,(l.,Ord. 

6%  Cum.  Pref. 
Hudswell  and  Clarke  and  (.;o..  Ltd  . 
4J%  Deb. 
Kings's  Norton  Mecil  Co,,  Ltd.    . . 

Do.        Cum  Pref 

Kynocb.Ltd 

Do.    Cum.  Pref.  5<> 

Lanarkshii-e  Steel  Ltd.,  5','.,  Cuiii. 

Pref.  Red.  Nos.  1-15,000 

Do.      6%  Cum.  Pref,  1H99  Red. 

Nos.  26.001— ;;5,000 

Leeds  Forge  Ltd.  Ord 

Do.  7%  Pref.  I 

Do.  6%  1st  Mortgoge  Deb. 

Lend.*  Glas.  Eng.  &  Iron  Sliip, 

Ltd.>os.  l-2Ll,i6» 
Lysaght  (John),  Ltd.,  6%  Cum.  Pt. 
Do      4J%  1st  Mt.  Deb.  Stk.,Rea 
MacLellan  (P.  &  W.  I  Ltd.  Ord. 

Nos.  16,(01 -30,000, 
Do.6"„w.'.>.C. Pref.  Nos.  1-  15,C00| 
Do.  4»%lst  Mort.  Deb.  lied. 

Nos.  l-l,B0O, 
Mather  .t  Piatt,  Ld.,5%  Cum.  Pref, 

Measures  Bios.,  Ltd.,  Ord 

Do,    5J%  Cum.  Pref 

Do.    4*%lstMrt.l)b.Ktk..Rcd. 
Mtldrum  Bros.  5»"„  Cnui.  Prel.      . . 

Muutz  Metal,  Ltd 

Do.    Prel.  6%  

National  Gas  EngiEe6i",.  Cum.  Pref. 
Normnnby  Ironworks.  Ord. 


lOJ-  lU 
H-'.l  ' 
6—  6* 
8i-9" 
'.'■1  -96 
U-M 
l-U 
lOU  -101 


71-7-t 
80-87 
1I/0-16/11' 


10      ei—  I'.* 
10    !  loj-iu 


2J  -  28 


100  105—106 

5  2i 

1  3J-4i 

10  10*- 11 

5  4]-  5: 

6  6»-  G 
100  loj- 10: 


3i 


m 

lOi 

-ISi 

-10; 

8i 

-sj- 

xj- 

-sj* 

Do. 


6'V,Cu 


I'ref. . 


4*".,  IslMort.  Deb... 
North-Easterii  Steel  Co.,    Ltd., 
,1  4*%lstMrt.Db, Stk., lied. 

]  Palmer  s  Shipbuiloing  A  Ir 


Lo. 


Ltd.  A.. 

B.. 

6",,  Cum.  Pref.. 

1"„  First  Mori.  Deb. . 

;nowles  Coal  and  Iro 

Co.,  Ltd.,  Ord.,"  B 


98  -ICO 
11:!— Us 

ts-ts 

iii-lA 

99  —  102 
17/ — 17/3 

44-  6 
4*-  S 
23/u-  23/3 
8/0—9/0 
17/0-17/9 
71-77 


all  !  18/9-19/3' 
16/8  I  16/C-16/6- 
all  22i9-.3/3- 
all    I     93-90 


nd  Sii.ireB  inarkod  •  ai-o  quoti-d  es  dividend 
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-(...'.'  Electrical  Manufacturing  Companies. 


icribed. 

j: 

Last 
Divi- 
dend. 

70.COO 

10 

10/- 

ECO.CCO 

10 

JCO.COO 

Stk 

4% 

ir.o.too 

5 

3;- 

ts.coo 

1 

— 

13,C00 

6 

1/4 

116.838 

5 

a/- 

■:3.c6-> 

5 

2/- 

rio.cco 

— 

E% 

::o,cco 

1 

IKi 

:  .0,(00 

1 

n 

:;o.reo 

Stk 

H-k 

Pease  &  Partners,  Ltd.,  Ord. 

Do.        Deferred    -■         ••         •■ 
Do.        4%  Perp.  peb.  Stock   ..    1 

Peebles(Bi-uce)&Co.,La-.6%Cm.P., 

PcolestHenryl&Son    Ltd.,0.d  .. 
Do.        5i%CuDi.Pref.  .. 

Bbsmney  Iron  Co.,  Ltd 

;         BS:        5%Mort.Deb,.Re.1.    .:; 
|Riebarason.XVes,,arn._..ex..I.td., 

1        Do  t"o  Cr.m.  Pref. 

Rivet.  Bolt  ,.  ^"^^X-korifrm. 

Russell.  John  .^Cc„Ltd.p^^^_^„^_! 

1        Do.  Deb.4i%         ..         ••[ 

:  iRuston,  Proctor*  Co.,  Ltd  .         .. 
■    I        Do.    Mort.  Debs.  41%  till  1.™  ^ 


lO.CCO 
IV5,C0O 
150,100 

io,rao 

IVO.OOfl 
•jCOCmi 

sso.tco 

RO.IOO 

icu.no 

jtC.lCO 

KcrcD 
Etn.ctio 
via.tco 

riCO.coo 


110,240  i   Sik 

ico,cco  ;  stk 


ea.  !scott  (Walter)  Lfd.,Ord  ^         ^_„ 

T-\  Z.         4.;:S™;Deb.stk.iico      S2-9e 

;£«    Sbeltcn  Iron,  Steeland  Coal  Co.,La.  _  , 

'^  let  riiarce  fr.  Debs..  Kea  ..    iv-u 

f..     1        Do!     e^!;2naMort.Debs.,Eed.llC0  %-„lJ 

|f%  Ismiths  Dock  CO..  Ltd.  Ord.          -        1  ",  __-, 

E%     '        g°-                         4o,,D.b-Stk...;lC0  "9-1 

^7.    ,Bn>i.^>s.Tbc,nas^Sta,npingWks.L.,  ^^1  .  ^^ 

,|.    ,So„t,^D.roBmStee|l^^Lt_^v.i      1       > 

A»*  dS'         41%  Per.  Deb.  stock    100       M- 

5*%  1  Spencer.  .Jctnan-o  Sons,  Ltd  ..i     10       »- 

?6/°  I        Do  4';;.  Mort.  Deb 

I  'ii    Stavelev  Coal  and  Hon  -A  ".. 

13/4 '    Do-  :.p„-- 

iq/i  Do  ^     ■ 

j    E%  Isteel    Co.  of    Scotland,  ^^-^-^^a 

5    i        Do.  E°o  1st  Mort.  D.b.S.^^Al^^^ 

'  '         DO.  C%2ndMor.Deb.St^k.B^^^ 

110/    Stewarts  &  Lloyds,  Ltd.,  Ord 
"/?  Ti„        f.o:  r.iim.  Pref.    .. 


en       14f 

10     245 
eo     14S 


Ncs. 


Debs. 


£S8,845 
240,000 
249,632 

KO,CCO 

SCO,CCO  '■ 


4% 


100 


100 


SICO 

flCO    , 
.siCCOi 

1     I 


(•3,6£0  ,       1 


Do."  31%  Debs!Kea"Nos.'l-3,500:  ICO 
iSwan,  Hunter  &Wigharo-  ; 

Richardson,  Lim.  Ord.,      1 
I        Do.    E%  Com.  Pref.       --,„••,„„ 
Do     4i%lstMort.Deb  Stk.Re   I  100 
'.Talbot  ContiEucus  Steel  Process  0\ 
I  Ora.. .  (      A 

lanrctt  Walker  and  Co. 

4%  1st  McvtDeb... 
ea  'Thames  Iron  Works,  Sbipbu.lding 
&  EnEineering  Co..Ltd.,t.%  Cum.Pf 
4<v  I*  ^D*or"%Inedeem.lstMort.peb 
%'?  Thornvcvolt  {John  I.)  &  Co.,Ltd.Or. 
fo?  I        Do  do.      6?;,  Cu-m.  Pref. 

56*"  1        Do!  eo.    6%  Deb.^        .. 

.;4l  jTredegar  Iron  and  Coal^'' A  [ 

t!    lTur?b°all(Ale.)^Co.,L.d.Ord.^;^ 
Do.  E%Ci.m.  Pref.  Nos.  1-20,000 
51.     Tjlor  (0 .)  &  Sons,  Ltd.  e%  Cum.Pf.      .- 

!4  '^-'^^^"'«"?r^rpprS"sfoc''kriS , 

10-fOyr'.  5%  Sk^.Fd.G.Bds.  SICOO  , 
Vickers,  Sons  &  Maxim.  Ltd.  Ord..        I     | 

g°:    ||Son:CuS;lr%ek:    ICO 
Do      4%lst.Mort.Deb.Stk.Red.     CO    1 
H%  Do.    4*%2ndMort.Debs.,Red.    100 

2^  W'''k^''C.  ^W.^Ltdp.^^^  ..  - 
4%  ;WalUei=a,  Mipway  &  Eng.  Cc.^Ltd. 
9i<v  Do  .'-,%  Cum.  Pref!.. 

f^i  IWeardale  Steel,  Coal  &Co^ke,   ^^^ 

'Ji;l        S°o:       Sl^rpL-fual'b^b'stock    100 
8/7  IWillens  &  Bobinscn.  Ord 

Stocks  and  Siiar. 


losj— icei 

102—105 

iiij-is; 

'  14  -14* 
94-9.M 


AllianceE.cc.Co.  Lia.5%Cum.P}. 
AronElec.  Meier  Ltd., ''%  Cum.  l-i. 
Bell's  Asbestos  Co..  Lid.  ..  ■• 
nrilifh  Aluminium  (n.  Ord.  .  .^^^ 

f°-  7"„Cum  Href. 

Do  6%l8lT^Iort.Del^Stk.Bd. 
Do.  "A"  6%  Cum.  Pref.  .. 
Do     4%  Fundini!  Ccns.  .. 

Britf.hln.u'lated&  HeUbyCab.es 

Do  e%  Cum.  Pref.  ..  •- 
}^o:  4J%  1st  Mort.  Deb  Stk  Rd. 

'    Brili'hTl.omson-HoustoiiCo.,Ltd.. 

'  4vl  Ut  Mort.  Deb.  Stk.  Red.  .. 

Bri-iiirwostinphou.e  Eljc,r,c^|.na 

M»">"«jl^„,;.  „eb. Stk  Bed    . 
■■  °i,ElecrEnging.Co..Ltd.,Ord.. 


100    I    9»-'-*' 


Do 


6<i!,  Pref. 


it.-ir.- 
11)3 -111) 

U/e— 10/6 
15/P-16/I'. 


17,139 
327,35(1 

72,740 
112.100 

31,390 
200,000 


lib     Edison 


Do. 


r.„         4i'.'y  Peri).  1st  Deb.Stk...    100       *.'        ,14 
CaiSer  Jl^k;^?^J^-S:    1       'ti*^ 

--r°"^^^■;'iJ^r^Rcg:Deb^l00,9.^«% 

Dick.Kerr&Co.,Lta..Ord.  .•        »  5  -  «« 

Do.      B%Cum.Prcl-      ..  104  — 10(> 

Do.      4i%  Deb.  Stock,  Red.    .-    lO^J  ^_  ,J 

'    D°"''<'"^SM^t'i%UeeXt^5tk:    lOO     "« -1"^' 
and  Swan  United  Electric 

Ligbt,Ltd.,  "A"  Shares       ^         jg_  ij 

^|S.:^D^>'s^;,Bci;iOO    ;0-^^ 

-^^r'^-^^uiSigpg^,;:  ,^  JZi 
SS:4l^?lr?:^^.Deb:^"'SS  ,  «-- 

Evcred  tnd  Co.,Ltd.  ..         ■■        •■  ; 

Gen.    Elect.    Co.  Ltd.,^.,^,,    p_  „         SJ-^J* 

Do     4%lst.Mt.Deb.Stk..Bcd.,  100         » 

HenW■s(W.T.,Te.e^grap.;^,^^-k^  5     I  12|-fj 

Do.        H%  Cum.  Pref   •-■-  ,  KB-UO 

Do     4i",.  Mort.  Deb.  Stk.  Ke^^• 
'.   India  Rubber.  Ouita  Perc  >a  A  jj       "^-;?,J 
Telegraph  Works  CO,  Ltd.,  I  99  -10^ 

Do.        1st  Mort.  Deb.  Re.l.--  j        n -111 
ScottlKrnestl&Mouiitam,  I.(i.,ura. 

.-      .„dMain-     12    '  m-i*i 
I    Telecraoh   Construction  ami  kih"" 
'■  ^'''^Brapn   ...         ,„„a„ce  Co.,  Ltd.    ^^^       loo-lOS 
Do         4%  Deb-  Bonds  ..        -•  ' 

1       21;U-2''. 
!    United  Electric  Car  Ord ; 

„     ,    ,,  ,,  ued         100    I  lOS-lO! 

Do       so„lstMort.  ricb.  Ueo...  | 


Locomotive  Builders. 


l.Cfo.tOO 
7;-.0,tC0 
2;"0,0Jtl 
S.'.O.CCO 
i!:0,ClO 
It^O.ClO 
E4.(C0 


■  quoted 


Illvl  *" 

dciid. 

5/.  Beyer,  Peacock  anac,..  Ltd- Ora.|      1 
.-.Jd.  Do.  ;;4;o  Lum         ;    g,     ^    joo 

^i»^  HaiJ^horn.  L^e'J  Ci^^ir""""    , 

81-  North  Britifh  Loccm.'livc'iio,  ■•      ^^    I  12 -12* 


U/6-10;- 

16;.  -n/6 

98-90 
<|g— 100 


"l^  Cum  Picf..  1* 

'J:     8tep?,enaon(Bobcrt);ico..Lt,i    or  10 

^               Z:      ^^Pm"D^^-ck;  100 

10/'.°    Vulcan  Foundry          ■•         ■■         ;  , 
ro'            Do.        5%  I'rel.  . . 

(Cciitiiiutil  on  pa:e  077-) 


aa-   - 
4j-  5J 

25/»-26/3 

iiio-ao;ti 
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New   Patents   Applied    For. 


Engineering — Civil,    Mechanical,    etc. 

Belts. — L.  Lorenz,  London.     Belt  with  guard.     5.53::. 
Boile'r  Flues.— K.  Bruce  and  G.  G.  Bell.  London.     Method 

of  and  apparatus  for  cleaning  boiler  flues  and  tulies.      ^.yX:. 
Br.^kes. — T.    E.    Heywood,    London.     Improved    either-side 

brake   for   railway  rolling   stock.      5,888. 
W.      \'.      Turner,      London.     Improvements     relating 

to  automatic  brakes  for  railway  and  other  vehicles.      .^..^47 
Cable    Grips. — R.    C.    R.    Blair,    London.      Improved    cable 

grip  for  rope  railways  and  tramways.      .;,34i. 
Centrifug.il    F..\xs.— Bell    Bros.,    Ltd.,    and    M.    R.    Kirby, 

London.     Improvements   in   centrifugal    fans.     5.5.;5. 
('entrifug.\l  Pumps. — H.  Tiitola.  Liverpool.     Improvements 

in  centrifugal  pumps.     5..i47. 
Chucks. — B.    M.    \V.    Hanson,    London.      lni))rovements    in 

and  relating  to  chucks  for  metal  working  machines.      5,455 
Combustion     Motors. — K.    Petersen,     Paris.       Device    for 

varying    the    sp:?ed    of    explosion    or    combustion    motors 

during  the  working  of  the  engine.      5,8(j6, 
Co.WEVORS. — .A.     J,    Boult,  London.      Imjirovements    in    or 

relating  to  conveyors.      5,363. 

H.     J.     Greaves,     London.      Imjirovements      in 

conveyors.      5,746. 

Conveyor  Belts. — W.  Hepburn,  Manchester,  Improve- 
ments in  or  relating  to  pullies,  su])})Orting  convevor  belts. 
5,586. 

('utting  Tools, — C.  J.  Fancher,  London.  Improvements  in 
driving  mechanism  for  machines  for  operating  abrading 
or  cutting  tools.      5,726. 

Fluid  Pressure  Engines. — A.  Craig,  Coventry.     Improve 

ments  in  or  relating  to  fluid  pressure  engines.  5.433. 

Fluid     Turbines. — The     Warwick     Machinery  Company, 

Ltd.,  London.  Improvements  in  governing  mechanism 
for  elastic  fluid  turbines.      5,451. 

Furnaces. — E.  Brook,  London.  Improvements  in  or  relat- 
ing  to   furnaces.      5,648. 

J.    L.    Garsed,    Halifax.      Improvements    in    or 

relating  to  mechanically  operated  grates  or  hre-liars  of 
furnaces.      5  591. 


Impro 


L-nieiits 


furnace 


D.  R.  Steele,  London 

structures.      5,886. 

Fuses. — F.     Krupp    .\kt.-Ges.,    London.      Improvement.-:    in 

or  relating  to  mechanical  time  fuses  for  ])rojectiles.      5,616, 
Gas     :\1otors. — G.      Meyersberg,     London.      Improvements 

relating  to  gas  motors.     5,320. 
Gas    Pressure    Regulator. — R 

London.     Im])rovements    in    g 
'^"^govcrnor.      5  32S. 
Gas    Turbines. — 1'.    Roberts,    Xottinghaiii, 

in  an<l  relating  to  gas  turbines  and  the  lil, 

Gear    Cutting.— F.    J.    Bostock.    Coventry.      Improvement 

■•in  the  mode  and  means  of  cutting  gearwheels  and  the  like 

'5,290. 

Gearivg. — .\,  T.  Collier,  London.      Improvements  in  gearin] 
for  the  transmission  of  jiower.      ;.^'ii. 


Hillis    and    \V.    J.    Hillis, 
1    jjressure    regulator     and 


Imjirovements 


C.PiNDiNG  lOuis. — F.  Pauls,  Hamburg.  Improvements  in 
the  manulacture  of  a  composition  for  the  manufacturing  of 
grinding  tools.      5.305. 

C.   Ricci.   London.     Machine  for  grinding  the 

teeth    of    spur    and  other  wheels.      ;  528. 

Hand  Drills. — A.  E.  Davis.  London.  An  improved  device 
for  holding  or  supporting  and  rotating  jumpers  or  hand- 
.Irills.      5.353. 

Indk  ATORs. — J.  .Atkinson.  Mellor,  near  Stockport.  Im- 
provements in  gas  or  steam  engine  indicators.     5.391. 

Internal  Combustion  Engines. — H.  W.  Gabbett-Fairfax, 
London.  A  method  of  working  internal  combustion  engines 
with  crude  mineral  oil.     5.721.. 

G.    Green.    F.    P.    C.    Hope    (commonly 

called  Lord  Francis  Hope),  and  J.  .Miller,  London.  Im- 
jirovements  in  cooling  apparatus  applicable  to  internal 
combustion  engines.     5.891. 

Locomotives. — G.  Hughes.  Manchester.  Improvements  in 
or  connected  with  the  low-pressure  steam  chest  of  loco- 
motive or  traction  engines  to  admit  steam  from  the  boiler 
thereto.      5,614. 

Luhkicating. — .'\.  J.  Eduards,  London.  Improvements  in 
hiliricating   apparatus.      5.6r>3. 

S.  D.  Holden  and  L.  S.  Simpson.  London.  Im- 
provements in  means  for  lubricating  axles  of  railway  and 
other  vehicles.      5.s37. 

H.  \V.  Patrick,   London.      Improvements  relating 

to  lubricators.      5.512. 

:Milling  Machines. — C.  H.  Clifton,  Renfrewshire.  Copying 
motion  for  milling  machines  or  ]>laning  machines.     5,280. 

Packings. — E.  J.  Fuller,  London.  Improvements  in  and 
relating  to  metallic  packings.      5.3'''^'. 

R.    -A.    McKee,    London.     Improvements    in   steam 

turbine  packing.      5.777. 

R.     Schuiz,     Liverpool.      Imiirovements    in   packing 

for  rotary  parts  of  machinery.      5.330. 

United     States    :Metallic    Packing    Co.,     Ltd..     and 

L.  W.  J.  Marsden,  London.  Improvements  inpacking  for  the 
piston  rods  of  steam  and  gas  engines,  pumps,  and  the 
like.      5.552. 

Pistons. — .\.  C.  Pain  and  B.  K.  Williams.  London.  Im- 
provements in  pistons.     5,351. 

r.  Smith.  .Manchester.  Improvements  in  the  con- 
struction of  metallic  jnstons.     5.424. 

I'owLK  Hammers. — F.  P.  Polaski,  London.  Improvement- 
111  I'ower  liammers.      5.7'K). 

KoTARV  Motors. — T.  M.  Brown.  Lomlon.  -Vn  improved 
rot.'n'y    motor.      5,861. 

Sawing  Metal. — R.  Booth,  London.  Improvements  in 
machinery  for  sawing  metal,     5.321. 

Screw  Cutting. — The  General  Contracts  Co.,  Ltd.,  and 
|.  W.  Kelly.  London.  Improvements  in  and  relating  to 
the  reversing  mechanism  of  screw-cutting,  tajiping,  and 
dnllins;  macliines.      5,530. 

Skwage  Distribution. — H.  A.  Cutler,  Londcm.  Improve- 
ments in  liquid  distributing  ajijiaraliis  suitable  for  dis 
tributing  sewage.      5.649. 
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&:  ARK  Arre-jTERS. — R.  M.  Deeley,  Derby.  Combined  >park 
arrester  and   ash  ejector   tor   locomotive  engiiie.s.     =.^39. 

E.  D.  Swintou.  Loudon.     .\  method  ot  ceii- 

trifugally  arresting  the  emission  of  sparks  from  the  funnels 
of  locomotive  or  other  boilers.     5.672. 

H.    luglis    and    W.     Liddle.     Loudon.     Im- 

{jrovements   in  spark  arresters   lor   locomotives.      5.520. 

SrEED  Indic.\tors. — A.  !•'.  C  Pollard,  London.  Improve- 
ments in  speed  indicatoi-s.     5,^17. 

b~;>LED  Regi.l.\tors. — T.  Wilson  and  J.  Horsfall,  Yorks. 
Improvements  in  speed  regulators  for  steam  and  other 
pressure  engines,  waterwheels.   and  the  like.      5.5S1. 

SiE.\M    Gexer.\tors. — J.-  fowan    and    R.    B.iillie.    London. 

Improvements  in  and  relating  to  plant  for  the  generation 

of  steam.     5.759- 
= W.  J.   Parkyn.  T.  Bradley,  and  J.  Gresty, 

Manchester.     Improvements   in  steam  generators.     5.S32. 

Stkam  Pu.mps. — R.  Richardson,  Glasgow.  Improvements 
in  direct-acting  steam  pumps.     5.846. 

TiD.\L  Power.— C.  Townsend  and  W.  G.  iloore,  Birmim^hani. 
Improvements  relating  to  tidal  water  power  installation. 
5.-75- 

TiN.NELLiNG. — J.  Price  and  T.  J.  Reeves.  London.  Im- 
proved means  applicable  for  use  in  regulating  the  pressure 
of  the  air  employed  in  the  conduct  of  sub-aqueous  tunnelling 
operations.     5,461. 

TfRBiXES. — E.  S.  Hough.  Loiuion.  Improvements  in  and 
relating  to  the  construction  of  rotary  engiiies  of  the  turbine 
type.     5.7,^S. 

H.  T.  Wright,  Loudon.      Improvements  in  connection 

with  turbines  driven  In'  power  generated  by  internal 
combustion.     5,658. 

TUKHINE  Bl.\des. — A.  W.  Clarke.  Loudon.  Improvements 
relating  to  the  slu-ouding  of  turbine  blades  or  vanes.     5,623. 

J.     H.     Wageuhorst      London.      Improvements     in 

means  for  securing  olades  or  vanes  of  elastic  thiid  turbines. 
^■73-- 

TiRBiNE  Wheel. — J.  Mackie.  Liverpool.  An  improved 
turbine  wheel.     5,646. 

Waste  He.\t.— R.  Bruce  and  G.  G.  Bell,  London.  Improve- 
ments in  and  connected  with  the  utilisatiou  ol  waste  heat 
from  boiler  and  other  furnaces,  and  m  apparatus  there- 
tor.      5,78!. 

Water  J.^ckets. — Simpson.  Strickland  and  Co.,  Ltd..  and 
B.  H.  Joy,  London.  Improvements  in  or  relating  to  the 
water  jackets  of  internal  combustion  engines.     5,563. 

Water  Motors. — J.  C.  Cox.  London.  .\  new  and  improved 
water  motor.     5,327. 

Water  Wheels.— D.  Hug  London.  Improvements  in  or 
relating  to  water  wheels.     5.624. 

Worm-Drivixo   Ge.\r. —  T.    Buckton   and   Co.     Ltil.,    C.  W. 


-J- 

James,    and    J.     H.     Wickstced 
mode  of  arranging  worm-driving 


Leeds 


An 


impr 


k-e,l 


Shipbuilding,    etc. 


Xaltical  Indicator.- .\.  E.  Battle  and  H.  W.  Noake^, 
London.     A  mechanical  nautical  indicator.     5.331. 

Propellers. — E.  Cleaver,  Middlesex.  Improvements  in 
or  relating  to  reversing  propellers  for  motor  laiinclie^. 
5.r43- 


Kaisin,,  Siii.MERGED  VESSELS. — W.  J.  Hollick,  .Manchester. 
Improved  apparatus  for  raising  submer'.;ed  vessels  and  the 
like.      5,523. 

Ships'     Telegraphs. — J.     Wilkinson    and     J.     D.     Lynch. 

London.      Improvements  in  ships'   telegraphs.      5,698. 
Spars. — P.  Tatcliell,  London.     Improvements  in  or  connected 

with  spars  applicable  for  marine  and  other  purposes.     5,480. 

Trans.mitting  Orders. — A.  J.  Grant  Liverpool.  Improve- 
ments in  apparatus  for  transmitting  orders,  notifications, 
and  the  like  form  one  part  of  a  navigable  vessel  to  another 

and  analogous  purposes.      5,.Sni. 

Iron  and  Steel  -Metallurgy,   etc. 

(  OKE  (ivi.Ns, — Oberbayerisclie  K(>k>\verk.  uiid  Fabrik 
Chemischer  Produkte  .\ct.-Ges..  Manchester.  Improved 
method  of  and  apparatus  for  partly  coking  peat  .nnd  similar 
fuel  containing  a  large  quantity  ot  water  in  conjunction 
with  coke  ovens.      5  503. 

Fcrnaces. — W.  Blackmore  and  .\.  ilouaid,  London.  -Vn 
improved  furnace  for  [calcining  or  sulphating  ores  at 
low   temperatures.      5,716. 

Iron  .\i.i.ovs. — P.  D.  Kinchin,  Glasgow.  .\n  improved  iron 
alloy  or  com|iound.      5,595. 

Ores. — The    Hon.    J.    T.     I-'itzmaurice     Londc 


ments  in  or  relating  to  the  treatment  of  ores 


I  mprove- 

;.;84. 

RoLLiNc;  OF  Metals. — S.  B.  Halcomb.  P.  .Macgregor,  E. 
Cross.  J.  .Mnley.  and  W.  O.  Carrier,  Sheftield.  Improve- 
ments in  or  relating  to  the  heating  and  rolling  of  metals. 

Silver. — S.  O.  Cowper-Coles.  London.  Improvements  in 
the  manufacture  of  standard  silver.     5.675. 

Sulphide  Ores. — N.  Lebedetf  and  B.  Pom.JranzoM.  London. 
Improvements  in  the  treatment  of  metallic  sulphide  ores 
preparatory    to    o'.jtainiug    the    metals    therefrom.     5.479. 

Zinc. — H.  .\.  Leaver  and  C.  von  Buch,  London.  .\  process 
for  the  treatment  of  llux  skimmings  of  zinc,  tin,  or  other 
similar  metal.      5,6^5. 


Share  List-       <' 

Railway  Carriage  and  Wagon  Companies. 


d 

IJIVI- 

ubscribed. 

5 

detid 

10,000 

10 

7/6 

8,139 

10 

3/. 

10,000 

10 

6;- 

197,a24 

1011 

50,000 

10 

Birm.  lUil..Car.&Wagon,L.. 1-10,000 

Do.        Second  Issue  1-8.739 

Do.  Cum.  Pre(.  6%  1-10,000. . 
Do.        Deb.4"„ 

Bristol  and  Soulli  Wales  Railway 
WagBon,  Nos.  1-60,010 

Bristol  Wagon  &  Carriage  Works 


Do 


1-75,  N< 
5  p.c.  Par 


.  8,001-13,000       ■> 
;ipittiin;  Pret. 

al-a2  000      10 


30,111 

11,889 
10,000 
11,567 
4,150 

781,80l) 

164,2SS 
•235,000 
■200,000 

10,000 

40,000 


Gloucester  Rail. -Car  iV  Wauon,  Ld., 

A,  1-29,801  i:  49,751  ■.50,'XJO 

Do,      B,  29.862-l9,7:;0,  50,00170,000 

Lancashire  aiul  Vorksliire  Wagon.. 

Lancashire  Wugon,  Ord 


34-10 
I3»-U 
lOJ-101 

6}  -55 


ISi-lHi 

lOJ-lOj 


Do. 


do. 


Metropolitan    Amalgamated    Unil.- 

Carriage  A  Wtt»,on,  Ld,,  l.7Hl,K)8 

Do.    Cum.  A  I'rel.  .-.'o  1-1GI.-288 

Do.     Cum.  B  Pri-I.  b  ■„  i  '2:15,000 

Midland  Rail.Cari  Wagon,  L3., 

1. -20,000 
Western  Wagon  and  Property 

.Nob.l  -10,000 
Do.  Kos.  10,001 -50,001) 


7         4i—  4J 
10        12J-13 


•-ifk-'ili 
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Weekly  Synopsis  of  Company  Meetings 

and   News. 


Cammell,  Laird  and    Co. 

The  report  oi  tlie  directors  lor  the  year  ended  December 
^ist  last  states  that  during  the  year  under  review  the 
works  of  the  company  have  been  actively  employed  and 
the  outlook  ii  favourable.  Important  improvements 
have  been  carried  out  at  the  Sheffield  Works.  The 
new  works  at  Tranmere  are  now  well  advanced.  It  was 
decided  that  the  ordnance  works  at  Coventry,  which 
had  been  equipped  for  the  manufacture  of  field  guns 
and  their  accessories  at  the  date  of  the  last  report, 
should  be  further  developed.  A  separate  company, 
known  as  the  Coventry  Ordnance  Works,  Ltd..  was 
formed  to  aciiuire  tlie  Coventry  assets  from  the  company, 
and  half  the  capital  therein  was  sold  to  John  Brown 
and  Co.  on  terms  on  which,  in  the  opinion  of  the  directors, 
are  equitable.  At  a  subsequent  date  an  opportunity 
occurred  for  the  tompan  to  acquire  an  interest  in  the 
Kairfield  Shipbuilding  an  Engineering  Company.  Ltd.. 
of  Glasgow,  that  company  acquiring  an  interest  in  the 
Coventry  Onlnance  Work^.  The  disturbances  in  Russia 
greatly  prejudiced  the  operations  of  the  Russian  Cammell 
1-ile  Company,  Ltd.,  in  Odessa,  and,  after  careful  con- 
sideration measures  have  been  taken  to  place  the  con- 
cern in  liquidation.  The  net  profits  for  the  year,  after 
deducting  depreciation  and  the  interest  on  debentures 
and  debenture  stock,  were  /23 1,806.  The  directors 
recommend  the  following  final  dividends  in  re.spect 
of  the  year  ended  31st  December,  1905.  viz.  :  2\  per 
cent,  (less  income  tax)  on  the  5  per  cent,  cumulative 
preference  shares  of  if  each,  and  yi  per  cent,  (free 
of  income-tax)  on  the  ordinary  shares  of  £s  eac'.i. 
These  final  dividends,  when  added  to  the  instalments  paid 
i.i  October  last,  will  make  a  full  5  per  cent,  (less  income- 
tax)  on  the  preference  shares,  and  10  per  cent,  (free 
of  incom;-tax)  on  the  ordinary  shares  for  the  year.  This 
diitribution  on  the  ordinary  shares  shows  an  increase 
on  the  preceding  two  years,  wlien  the  dividend  wd:» 
7i  per  cent.,  but  in  190c  the  dividend  was  10  p;r  cert., 
in  1901  15  ])er  cent.,  and  lor  uj' « '  and  1S99,  i/l  per 
cent, 

"VicKers,   Sons,  and  Maxim. 

The  annual  meeting  of  \ickers.  Sons,  and  Maxim  was  held 
at  the  River  Don  Works,  Sheflield,  on  the  14th  inst.,  under 
the  chairmanship  of  Colonel  T.  E.  Vickers,  C.B.  The  adop- 
tion of  the  report  and  balance-sheet  recommending  a 
dividend  at  the  rate  of  i?  per  cent,  for  the  ye?r,  was  pro- 
posed by  the  Chairman  without  remark,  .\lderman  Eaton 
asked  for  an  explapation  of  a  sum  of  £137,456  written 
off  the  jirofits  as  against  goodwill  and  patent  rights, 
which  now,  he  s.iid,  apparently  left  this  item  on  the 
books  of  the  company  at  £wo,i.k>u.  He  thought  the 
directors  should  give  some  intimation  to  the  meeting 
as  to  how  this  would  be  dealt  with  m  the  future.  The 
Chairman  replied  that  the  item  referred  to  would  remain 
at  £500.000  unlil  it  was  agiin  reduced.  .\s  the  second 
mortgage  debentures  had  to  be  ])Md  oft.  the  amount 
would  lie  written  off  goodwid.  and  as  one  decreased  so 
would  the  other  dccreass.  On  the  motion  of  Mr. 
Milcolm  Hay.  Colon?l  Vickers  and  Mr.  .Mbert  Vickers 
were  re-elected  managing  directors  for  a  further  term 
jni  five  vears.  and  Lieutenant  A.  T.  Dawson  and  Mr. 
G.  J.  B.  Chetwynd  were  re-appointed  directors.  At 
ji:-\  extraordin  irv  general  m.-etiu;  f  Jlowj  n,  a  resolution 


wiis  adopted  guaranteeing  from  time  to  time  the  payment 
of  dividends  on  any  stocks,  shares,  debentures  or  otlicr 
securities  issued  by  any  company  with  whom  Vickers, 
Sons,  and  Maxim  might  contract  for  the  manufacture 
or  ^ui>ply  of  goods  or  material. 

North  British  Locomotive  Company. 

The  annual  general  meetin,s;  oi  the  shareholders  has  just 
been  held  at  Glasgow,  Mr.  William  Lorimer,  the  chair- 
man, in  moving  the  adoption  of  the  report,  which  has 
been  published,  .said  the  directors  were  entirely  Satisfied 
with  the  results  of  last  year's  working,  and  they  hoped 
the  shareholders  were  equally  satisfied.  The  result  of 
the  year's  working  was  that  they  had  a  gross  prolit 
of  i-!56,394,  from  which  thev  deducted  ^50,000  lor 
depreciation,  and  added  £70,000  to  the  reserve  fund, 
bringing  it  up  to  £^150,000,  but  of  the  balance  they 
])roposed  to  pay  the  remaining  half  of  the  preference 
dividend  and  a  dividend  of  Ui  per  cent.,  carrying  for- 
ward a  balance  of  £16,600.  Referring  to  the  reserve 
fund,  he  stated  that  electric  traction  was  steadily 
superseding  steam  traction  in  suburlian  and  under- 
ground raihvays,  and  it  was  a  change  which  had  came 
to  stay.  Whether  there  was  to  be  a  similar  supersessio  1 
of  main  lin'.;  traffic  was  another  story.  His  own  im- 
pression was  that  that  was  a  long  wa\'  ofl  yet,  but  it 
was  well  when  they  could  afford  to  do  it  to  prepare 
for  the  possibility  of  such  a  change,  and  he  had  1:0 
doubt  they  would  have  no  ditficulty  whatever  in  meet- 
ing that  new  condition  should  it  arise.  .Mr.  Hugh  Reid 
seconded  the  motion  which  was  adopted. 

Muntz's  Metal  Company. 

Tlie  accounts  for  the  year  igtj;  show  a  loss  on  workir.;^ 
of  £6.589,  and  after  deducting  the  interim  dividend 
at  the  rate  of  5  per  cent,  jier  annum  on  the  preference 
shares  paid  for  the  first  half  of  the  vear  under  review, 
and  including  £462  broujiht  down  and  / 1,1.00  transferre<l 
from  re;e.-ve,  a  debit  b  dance  ot  {7,31''  remains  to  be 
carried  forward, 

Browett,  Lindley  and   Co. 

1  he  accounts  loi  the  year  ended  December  31st  show 
after  meeting  debenture  interest,  etc..  a  profit  of  £693> 
thus  reducing  thedebit  balance  brought  down  to £ri8, 404- 

British  Insulated  and  Helsby  Cables. 

The  directors  report  that  the  jirolit  Jor  the  vear, 
together  with  tlie  balance  brought  lorward  from  last 
year,  amounts  to  £141,016.  The  directors  recommend 
the  payment  of  a  further  dividend  of  4  per  cent,  on 
the  ordinary  shares,  making,  with  the  interim  divideml 
already  paid,  a  total  of  8  per  cent,  for  the  year  ended 
l).!cember  31st.  1905.  carrying  forward  to  next  account 
a  balance  of  £10.431). 

Brush    Electrical  Engineering  Co 

The  directors  recommend,  subject  to  audit,  the  payment 
of  the  full  6  per  cent,  dividend  on  the  preference  shares 
and  a  div'idend  at  the  rate  of  2^  per  cent,  on  the 
ordi.iary  shares  for  the  year  ended  December  31st, 
190^.  placing  £7.530  to  general  reserve,  £6,893  to  ''f- 
]):-eci:(ion   reserve,   f.nd  carrying  forward  £3,114, 
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p.  and  W.  Maclellan. 

The  iliructors'  report  lor  the  year  ending  Diceraber  31st. 
iyijj.  showi  that  tlie  net  balance  at  credit  of  profit  and 
losi  account,  after  providing  for  bad  and  doubtful  debts, 
director's  fees,  and  percentage  of  surplus  jirohts  due  to 
mxnaging  directors  and  certain  officials,  and  including 
the  balance  from  last  year  of  i\.OA7  oa.  gA.  is 
iz,z,,2^i  193.  I  id.  The  directors  recommend  the 
payment  of  the  dividend  on  the  preference  shares  of 
fi  per  cent.,  absorbing  /g.ooo  ;  a  dividend  of  6  per  cent, 
per  annum  on  the  ordinary  shares,  absorbing  ;£9.ooo  ; 
the  payment  of  a  surplus'  dividend  of  2  per  cent,  on 
both  the  preference  and  ordinary  shares,  absorbing 
i'e.ooo  ;  leaving  a  balance  to  carry  forwanl  to  next 
vear  of   £4,482    19=.    Ud. 

Fairbairn,  Lawson,  Combe,  Barbour. 

riie  directors  state  that  the  balance  available  for  dividend 
is  jfi05.^^4,  and  thev  recommend  the  payment  of  a 
dividend  at  the  rate  of  ,  per  cent,  per  annum  on  preference 
shares  for  the  half-year  to  December  3i3t,  1905,  the  pay- 
ment of  a  dividend  at  the  rate  of  10  per  cent,  per  annum 
on  ordinary  shares  for  the  half-year  to  December  31st. 
1905,  miking,  with  interim  dividend  paid.  ~\  per 
cent.'  for  the  whole  year  ;  the  payment  of  a  bonus  of 
1  per  cent,  on  ordinary  shares,  and  the  transfer  to  reserve 
fund  of /w.ooo,  leaviu.;  a  b:ilan:e  to  be  carried  forward 
of  £17.834. 

Rivet,  Bolt,  and  Nut  Company. 

The  sixth  ordmarv  general  meeting  has  l.)een  held  at 
Glasgow.  Mr.  R.  B.  JlacOuat  presided.  The  Chairman 
moved  the  adoption  of  the  report,  which  recommended 
a  dividend  on  the  ordinary  shares  for  the  year  ended 
December  31st,  1905.  at  a  rate  of  5  per  cent,  per  annum, 
less  income-tax.     The  report  was  adopted. 

Bruce,  Peebles  and  Co. 

Tiie  net  trading  profit  for  the  year  1905.  after  pro- 
viding for  depreciation  and  all  necessary  charges  in 
connection  with  the  management  of  the  business, 
amounts  to  £43. 142  14s.  2d.  Deducting  directors'  and 
managing  directors'  remuneration  and  auditors'  fees 
interest  on  debentures  and  income  tax,  there  is  a  balance. 
1)1  £;36,43o  17s.  4d.,  to  which  falls  to  be  .added  ;i''>.S54  <>■;., 
brought  forward  at  31st  December.  1904.  making  the 
total  amount  to  be  dcilt  with  £^40.285  3s.  4d. 

The  directors  recommend  the  payment  of  a  dividend 
on  the  ordinary  shares  for  the  year  to  31st  December. 
1905,  at  the  rate  of  6.J  per  cent,  per  annum,  less  income 
tax.  requiring  £;6.358'4S.  yA  ;  the  writing  off  the  whole 
of  the  preliminary  expenses  of  the  company  and  one- 
lialf  of  the  expenses  in  connection  with  the  new  issue 
of  shares  and  debentures  in  1905,  £8.090  19s.  7d.  ; 
transferring  to  general  reserve  account.  £7,000  :  carrying 
torward,   £7,271   2s.    id.. 

"William  Beardmore  and  Co. 

riie  report  for  1905  states  that  the  amount  available 
lor  dividend  is  ^128^680.  which  includes  £95,625  brought 
forward.  The  directors  propose  to  pay  the  preference 
dividend  of  5  per  cent,  and  a  dividend  of  6  per  cent, 
on  the  ordinary  shares,  carrying  forward  £104,930. 

Johnson  and  Phillips, 

riie  directors  state  that  the  profit  for  the  year  on  trading 
.iccount.  etc.,  after  making  provision  for  bad  and 
<loubtful  debts,  and  after  charging  to  revenue  upwards 
of  /4,ooo  for  maintenance  of  buildings,  plant,  etc.. 
amounts  to  £32,064.  After  jjayment  of  various  charges 
there  is  an  available  balance  of  £11,769,  out  of  which 
the  directors  propose  the  payment  of  a  dividend  at  the 
rate  of  7  per  cent,  per  annum  on  the  175.000  ordinary 
shares,   making  /•;.739.  and  to  carry  forward  £6,030. 


Lincoln  'Wagon  and  Engine  Company. 

The  iliteitiirs,  m  tluir  ri]«irt  tor  the  year  eu<ling  February 
1st.  state  that  the  balance  ot  the  profit  .mil  loss  account 
is  £i5,y()2  9s.  6d.  Payment  of  a  further  dividend  of 
£7  ~i<ji.  per  cent,  (free  of  income  tax),  making  £10  per 
cent,  for  the  vear.  is  recommen<led.  £4.500;  and  to 
pavment  of  a  bonus  at  the  rate  of  £3  per  cent,  (free  of 
income  tax).  £1.800  ;  to  add  to  the  reserve  fund.  £5,oou 
(now  making  that  fund  i,65.ooo)  ;  and  to  carry  forward 
to  the  next  account.  /1.162  9s.  <>d.  The  stock  consists 
of  17,107  railwav  wagons  and  22  locomotive  engines, 
etc. 

Bell  Brothers. 

Ihc  <  (iiiii)anv's  operations  lor  tlie  year  :905  liave  re- 
sulted 111  a  profit  of  £87.464.  to  which  must  lie  added 
tlie  balance  of  undivided  profit  brought  trom  the  year 
i.A>4.  amounting  to  £6.oj6,  making  £93,485.  After 
adding  £12.000  to  the  reserve  fund  and  writing  off 
£4. 591 1  balance  for ;  Tarence  suspense  account .  the  directors 
recommend  a  final  dividend  on  ordinary  shares  at  4s. 
per  share,  free  of  income-tax.  carrying  forward  £3,324. 
Kesolutions  will  be  submitted  to  shareholders,  to  alter 
the  articles  of  association  so  as  to  provide  for  directors' 
travelling  exjienses.  and  also  to  authorise  the  ])urchase 
.ui'l    can.elment   of   debenture   stock  of  tin-  company. 

New    Companies 
Registered. 

In  the  following  list  the  registered  addresses  ol  New  Compani-s  are 


Edward  Wood  and  Co.,  1906. 

/loo.ooo  (£1).  To  acquire  the  busine>-  of  engineers, 
etc..  carried  on  by  Edward  Wood  and  Co.,  l.td.  3i>.ooo 
jireference  and  30.000  ordinary  shares  to  be  offered 
to  the  public.  Minimum  cash  subscription,  io,oi»)  of 
each  clas-i.  First  directors  (not  less  than  three  nor 
more  than  seven)  :  E.  G.  \Voo<l.  A.  C.  ilobson.  ].  H. 
Humphreys,  and  A.  .\nders3ii.  £501'.  .\ccording  to 
jjrolits. 
Wilson=Wolf  Engineering  Company. 

/5,oi«.  (/i).  Electrical,  mecliauical.  and  general  en- 
gineers, coppersmiths,  luachii'ists.  ironmongers,  con- 
structors of  electrical  tramcars,  motor  cars,  and  other 
veliicles,  etc.  No  initial  public  issue.  First  directors 
(rot  less  than  two  nor  more  than  seven)  :  J.  H.  Wilson. 
K.  Woll.  H.  Wilson,  and  1..  !•".  Wolf.  ;•.  shares.  As 
fixed  by  the  company.  Laycock's  .Mill,  I  liornton  Koad. 
Bradford. 

Thomas  France  and  Sons. 

/i.iKX)  (/.i).  To  .acquire  the  business  of  a  boiler  and 
steam  pipe  coverer  carried  on  by  T.  I'"rance  at  go  and 
92.  River  Street,  Bolton.  No  initial  ])iiblic  issue 
Registered  without  articles.  90  and  92.  River  Street, 
f-iolton. 

Edmundson's. 

£2.000  (£1).  Engineers,  lighthouse  engineers,  inanu- 
facturers~  of  buoys,  buoy  lamps,  etc..  ironmongers' 
cabinet-makers,  upholsterers,  and  liou^e  decorators. 
Regiitcred  without  articles  of  assotiatu<n  and  without 
registered  office. 

Jackson   and   Phillips, 

£2.000  (£1).  (General  engineers,  etc.  No  initial  public 
Hsue.  Registered  without  articles.  Daslnvood  House, 
9,  New  Broad  Street.  E.C. 
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Albert  Cooper- 

£1,500  (/i)-  i'o  acquire  the  business  carried  on  at 
Cardale  Works,  Blackheath.  Stalls.,  as  .\lbert  Cooper, 
and  to  carry  on  the  business  of  machinery  merchants, 
ironfounders,  engineers,  etc.  No  initial  public  issue. 
Registered  without  articles  of  association.  Cardale- 
street,  Blackheath.  near  Birmingliani. 

S.  Calmoat  and  Co. 

£4,000  (£1),  (1,000  preference),  'lo  acipiire  the  business 
carried  on  at  28,  Basinghall  Street,  E.G.,  as  S.  Cahnont 
and  Co..  to  adopt  an  agreement  with  T.  Sullivan,  and 
to  carrv  on  the  business  ol  electrical  engineers,  etc. 
No  initial  [.iiblic  issue.     2<,  Basinghall  Street,  K.C. 


New   Catalogues. 


Company  Liens. 

T.  and  W,  Cole,  Ltd.,  London,  E. 

Particulars  required  by  Sub-^ectiou  4.  Section  14.  of 
tlie  Companies  .^ct.  1900.  registered  March  8th.  relating 
to  ;£3.ocju  debentures  :  no  trustees  ;  secured  on  the 
undertaking  and  all  tlie  property  and  assets,  present 
and  future,  includin.t:  the  uncalled  capital  for  the  tune 
In-ini;. 

Stockport  Engineering  Company. 

IJiscluiiue  registered  .M.iilU  th  ,.t  del)entures  dateil 
June  i:tli,  1903,  lor  £1.000. 

Hull  Forge,  Iron  and  Steel  Company. 

Debenture  registered  Marcli  Jiid.  for  £3,000  ;.  charged 
on  all  the  property  and  assets,  the  undertaking,  and 
the  uncalled  capital  for  the  tune  being,  but  subject  to 
yirior  charges  thereim. 

CoalbrooKdale  Company- 

I.HU  n.-ui-ti-r<-d  March  ,-th.  U.r  j  v  •"  5  J'er  cent,  debentures, 
part  ot  £4J.iniu  ;  aiuouut  previously  issued,  £41.500 
charged  on  the  undertaking  and  all  the  propertv.  present 
and  future,  and  also  on  \-arK)us  lands  and  works  111 
Shropshirr- 

North  Central  Wagon  Company,  Ltd.,  Rotherham. 

Lien  registered  .Marcli  7U1  lor  £i,.';iiu  debentures 
(renewals),  part  of  ;/^T,ooo,ooo  :  amount  issued.  ;^.S34.499  ; 
no  trustees  :  secured  on  the  undertaking  and  all  the 
property,  present  and  future.  Lien  registered  March 
12th,  for  £',S.8oo  debentures  (renewals),  part  of 
£1,000,000:  amount  issued.  £'834.499  :  charged  on  the 
undertaking   auil   tlie   property.   ])rosiMit   .ind   future. 

Ebbw  Vale   Steel,  Iron,  and  Coal  Company. 

Uoed  registered  March  7th,  sup)>lemental  to  a  trust  deed 
dated  February  -th.  1893.  for  /joo.uuo  debentures; 
trustees  :  H.  Davies.  of  Cams  Lodge.  Lancaster  ;  Sir 
J.  L.  Leese.  Kt.,  K.C.,  M.F..  of  2,  King's  Bench  Walk, 
■l"em])Ie.  E.C.  ;  and  G.  Rhodes,  of  .\llandale  Bowdon. 
Chester  ;  secured  011  the  lands,  messuages,  works, 
niine^,   collieries,   eti  . 

North    Wales    Iron    and    Manganese     Company, 
Liverpool. 

I.i'-us  registereil  Marcli  9tli.  amounting  to  /,i,6oo  7J 
p.r  cent,  .debentures,  part  ot  £'^.<»>''  :  amount  previously 
issued,  £.^.4"o  :  charged  on  the  i>roperty.  present  and 
future,  the  undertaking,  and  the  uncalled  capital  lor 
flic  time  being. 


Hill  and  Herbert,  Ltd.,  Leicester. — The  advance  sheets 
of  a  new  catalogue  of  laundry  a!>pliaiices  have  reached 
us,  including  numerous  illiLstrations.  I  he  most  prominent 
speci.ility  is  the  firm's  patent  "  Open  End  "  washing 
machine,  uhich  has  large  doors,  extending  almost 
the  entire  diameter  of  the  machine,  and  is  entirely 
operated  from  one  end.  It  is  divided  into  two  large 
compartments  by  a  perforated  horizontal  division. 
The  outer  shell  is  of  steel  boiler  plating,  and  the  inner 
drum  of  gua-metal  and  brass,  strengthened  by  a  central 
steel  shaft.  One  driving  belt  only  is  employed,  and  the 
machine  is  fixed  at  right  angles  to  shafting. 

Alfred  Herbert,  Ltd..  Coventry  and  London. — Section 
L>  tlescribes  and  illustrates  the  mm's  .sensitive  drills 
ranging  from  their  No.  i  13  in.  drill,  a  convenient 
type  for  ordinary  work,  to  multiple  spirdle  drills,  with 
two,  tliree,  or  four  spindles,  and  fitted  with  adjustable 
tables,  .\mong  the  points  claimed  for  these  drills  are 
.ibsolute  sensitiveness,  absence  of  all  side  strain  on 
spindle,  weight  of  spindle  drill  and  chuck  accurately 
balanced,  and  a  ball  thrust  collar  taking  end  pressure 
of  spindle. 

Forthcoming     Exhibitions. 

Great    Britain. 

nty   Gener;il    :u d    Ir.dustriil     E.'clubil  im- 
ndon,   May  ?I— Jiuic  5, 


ciely. 


Soiithend-on-Se.-i.      The   Esse.N   C 

May  12 — 30,  igo6. 
Bull!  and   West  of   England  Agrii 

iqo6. 

Royal  Agricullural  Society's  Show,  Derby.  June  27 — jo,  190O. 
tiath  and  West  of  England  Agricultural  Society,  Xewpoit,  .Mon., 
London.       En.cineering    and    Machinery     at     Olympia.     iseptei 

October  7.  ii)06. 
London,    Austrian  E.xhibition.  E.arl's  Court.  May-  Octobt  r,  k.o'-. 

Abroad. 

Buchaie.t  Iiiternatioaal.  June  I— December  I.  19O". 
Milan  International,  May— October.  loof.. 
Motorcars,  International,  Turin,  February,  lood. 
Nuremberg  General  Industrial,  May— October,  mo'. 
A.griculturaland  Prrserved  Food  Products,  Berlin,  Jun^  21 — 2(3.  19 
i-ine  Arts  and  Industries.  Paris.  June — October,  ifjoCj. 
Motor  Cars,  Buenos  Aires,  September,  I006. 
Egypt  International,  November — February,  iqo7. 
Christch'-:rch,  New  Zealand,  November,  igoG — April  1-107. 


MEETINGS,  ETC.,    FOR   THE   ENSUING  WEEK. 

Fkidav,  March  23  —Institute  of  Marine  Engineers,  Romford  Road,  Stratford. 
Hnhemian  Concert.— Royal  Institution.  .Albemarle  Street,  W., 
Earl  Roberts,  ■'  Imperial  De'ence.  '  -  The  Civil  Engmecrs. 
?5.  Great  Georee  Street,  S.W.,  S  p.m..  Students'  Meeting. — Ph^sicaI 
Society,  Meeting  at  University  College.  Cwer  Street:  Professor 
K,  T.  Irouton  on  "  Unil.ateral  Electric  Conductivity  over  Damp 
Surfaces'';  Professor  J.  A.  Fleming  on  'The  Conslruclion  and 
Use  of  Oscillation  Valves  for  Recliiying  Hi.i;h  Frequency  Electric 
Currents,"  at  5  p  m. 

S,\rrni:.\v,  March  24.— Royal  Institution,  Professor  I.  J,  Thompson  on 
•The  Corpuscular  Theory  of  Matter'  (Lecture  IV.).  at  -,  p.m.— 
Manchester  Association  of  Engineers,  Annual  General  Meeting, 
eaptr  by  Mr.  Henrv  Hunter,  -  Harbours.  Docks,  and  iheir 
Ec|Uipmenl.'— Tramways  and  Light  Railways  As'ociatior.  Trip 
over  Avlesbuiy  ani  Chcsham  lines.  :,nd  Visit  to  Neasdeii  Pone 
Station  ;  special  train  leaves  Maiylcbone  Stati  n  i  p.m. 

M0XI-.AY,  Makch  26.— Institute  of  M.arine  Engineers.  Romford  Road,  Stiatfort'. 
Paper,  "  Recovery  of  Waste  Products, '"  by  Mr   H.  Bertr.im. 

Tuesday,  March  27.— Inslitulion  of  Civil  Engineers.  Great  George  Sired, 
Meelini;,  S  p.m.— Tramwavs  and  Light  R.ailwavs  .Associ,ation,  Mr. 
N.  D.  Slacdonald  oil  "  Motor  Car  Se;  vices  in  Relation  to  Tram- 

WEtiNf  SDAV,  March  2».— Society  of  Arts,  S  p.m..  "  Power  Transmission  and 

Coal  Conscrvi,tion."by  Arthur  J.  Mai  tin. 
Thirsdav.  March   ig.-Royal  Society,  Meeting,  j. 30.— Royal    Inst'tution 

Professor     J.     Hopkinson.     '"  Internal    Combusiion     Engines,'  — 

Automobile  Club  01  Grc  it  Brit  lin   and  Ireland,  Mr.   E.  Manvihe   on 
■  Klectric  Tramcars  t'.  Motor  Omnibusfs  '■ 
Pkidav,  MIHCH  10— Nry.il  Inslilution,   Prolcs>  r   P.  Zeeman  on  "Recent 

Pro^iessinMagncto-Oplics  ' 


March  ^3,  190C. 
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Miscellaneous 


J-    r^vyllL/lvJ,    COLOGNE. 

\ 

Cheapest  and  most  reliable         "  rf~k    1      1   t\          More  than  1.600 

^                                  System  of  Transport.                 ^J    |      |   ^J             Lines  at  work. 

1  4              Aerial  Ropeways 

(\                                                                          Atsolutely  hidependent  of  Formation  ot  Ground. 
^                                                                                  Working  Unaffected  by  Climate. 
q\                                  '                                         Skilled  Labour  not  necessary  to  work  them, 
yl                                 *          •                                    Wear  and  Tear  Reduced  to  a  Minimum. 

mI 

/  /                                           M     '-i  »j,| 

Special  Department : 

MODERN  HOISTING  AND 
CONVEYING  MACHINERY. 

iKii^ 

},3Kttt^M 

Representative: 

R.  E.  COMMANS, 

6,  Queen  Street  Pl.Ke,  LONDON,  B.C. 

BELT,    STEAM 

AND 

ELECTRICALLY 

DRIVEN 

AIR     COMPRESSORS 

SPECIALLY 

DESIGNED    FOR 

THE    OPERATION 

OF 

PNEUMATIC    TOOLS. 


ELECTRIC 
DRILLS  AND  HOISTS. 


No.  3997  GERFABD. 


BOYER    RIVETING, 

CAULKING, 

AND 

CHIPPING 

HAMMERS. 

LITTLE    GIANT, 

WHITELAW, 

AND     BOYER 

PNEUMATIC  DRILLS. 

KELLER    HAMMERS 

AND    DRILLS. 


1R\NKI,1N    .MR  COMIKKSSC.I;    lI.A<-    <.,-I,        wEAK)!)     TO    EI.El  1  KMl    Mol.-!; 

WorUs:      FRA  SERBXJFCGH,      14  .  B  . 

—        On     Admix>a.ltv     and    IflTar    Office    I^ists-        — 


THE    CONSOLIDATED    PNEUWIATIC   TOOL   CO.,    Ltd. 

General:  Offices:    PALACE    CHAMBERS,    9,     BRIDGE    STREET,     \\ESTMh\STER.     S.W. 

workshops  and  Showroom  within  a  few  minutes'  walk  of  the  Olllces.  where  Tools  cin  be  seen  in  operation. 
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Miscellaneous 


TEMPERLEY 

TRANSPORTERS 

For  Rapid   and   Economical   Handling 
of  General  Cargo,  Coal,  Ore,  ^c. 

Set;    our    Advertiseiiitnt    m    List     wclIc  -    isiUL-. 

TEMPERLEY     TRANSPORTER     CO., 

72,  Bishopsgale  Street  Within. 

LONDON,    E.G. 


STEAM    ROLLERS 

IOf  every   description. 
^^^^^    A^  contractors  .„ 

J^Y'.^iH^''    ^^^      Brilisl>.  German.  Italian. 
Mx.^,^^-     '*V'^»f>V»Tjj'    and  Egyptian  Governments. 

^ytu?^ "^"^^^"'''^  **'^"  *''^' 

Ltd. 


John  Fowler  &  Co.  Lced, 

steam  Plough  WorKs.    LEEDS. 


Tek-Sr.ipluc  Addn 


'  Fowler,  Lkei- 


Telephone  No.  ;  Jl 


BALD^WIN       LOCOIVIOTIYE     lA^ORKS. 

BROAD  -^^  ^      •  SINGLE 

AND   NARROW         M—^^^4^^^^^Jlf^^  ^^"^^  ^'^g'^^  ^SS,  EXPANSION 


GAUGE 


&   COMPOUND 


Mine, 

Furnace  and 
Industrial 
Locomotives. 


Electric 
Locomotives 
with 

Westinghouse 
Motors   and 
Electric  TrucKs. 


Burnham,  Williams  &  Co.,  Philadelphia,  Pa.,  U.S.A. 

Cable  Addresses  :  "  H.ildvvin,  Phil.idelplii.i  "  :  "  Sanders,  London.'      General  /\Rents:  SANQf  RS  &  CO.,  110.  Cannon  St.,  London.  E.C. 


South   Eastern  {3  Chatham  Railway. 

THE    CONTINENT 


Foux*    Hoya.1    l^ail    Rovi'fces 


DOVER 
CALAIS. 


FOLKESTONE 
BOULOGNE. 


DOVER 
OSTEND. 


QUEENBORO 
FLUSHING. 


LONDON^PARIS    IN    LESS    THAN    SEVEN     HOURS. 


SEEfVICE-. 


tue  .ScivKts  Daily  in   Eath   Diie^lDii. 
MEW       EXPRESS      A.FrrER»fOON       I>II«IMC      CJlXt 

D.iily  (Sund:iys  indudedl    : in   KOI.KKSTOXK  and   HOUl.OGXK. 

CHARING     CROSS 2.20         PARIS    -         -         .         . 

PARIS 9.1s     I    CHARING  CROSS 


Mail  Route  via  Dover  and  Ostend. 

IhuL-   I'.vprcss  Si-rvkes   D.iily  ni    luuh    I  >io.-..tM>:i. 

Flushing   Royal    Mail    Route  to  Germany,  etc. 

1  wo  ,ScivKcs  D.nilv  in  Eatli  Direction, 


For  Full  Parliculari  see  S.E.  Sl  C.R.  Continental  Time  Tables,  price  3d. 


VINCENT  W.   HILL,  G^nci.xl  M.m.ist 


Maklm  :;3,  igo6. 
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ll^jy^^imTlf  Railway  Pinch  Bars    . 


SPECIALLY  USEFUL  FOR  COLLIERIES 
AND  FIRMS  WITH  SIDING  CONNECTIONS, 
AND  IS  A  GREAT  LABOUR-SAVING  TOOL 
WHERE  WAGONS  OR  LOCOMOTIVES 
REQUIRE    MOVING    SHORT     DISTANCES. 


SAMSON    6    CO 

Garforth, ...,  LEEDS. 


Telegrams:     "SUTTON,    GARFORTH." 


iO        [SUPPLEMENT  page  iv.J 


PAGE'S     WEEKLY. 


March  23,  1906. 


iiW^SiiEF^ 


Wire  Ropeways 


ADOLF  BLEICHERT  &>  C 


o..  LEIPZIC-GOHLIS 


GERMANY 


OLDEST  AND 
■cs)(^    FACTOR 
THE  CONSTRU 


More  than  1,600 
Plants  were  con- 
structed by  us, 
some  of  a  length 
of  34  kilometres. 


Best  and  .  . 
cheapest  medium 
of  transportation 
for  all  kinds  of 
material  for  any 
distance  and  .  . 
within    factories. 


All  topographical 
difiBculties  over- 
come by  our  . 
Patent  Jaw-Grip 
Coupling  .  . 
Apparatus.     .     . 

"Automat." 


We  have  built 
plants  with  .  . 
gradients  of  1 : 1, 
and  spans  of  over 
1,000  metres. 

First-class 
references     from 
first-rate  houses. 


Wipe=Ropeway  executed  for  Sucreries  Centrales  de  Wanze  Soc.  Anomyme.Wanze  (Belg.). 

Special    Department   for   the  Construction   of 

Hoisting  &  Conveying  Maghines,  Cranes. 
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WHllI^SJF  if  Conveyors  6f  Elevators 


3 


'i 

''  BENNIS"    CONVEYORS 
''BENNIS"     ELEVATORS 


TIME. 
ENERGY. 


SAVE 


MONEY. 
TEMPER. 


Bennis    Elevators    and    Conveyors     handle    all    CLASSES     OF     MATERIALS 

AND 

CAN    BE    ir/STALLED    ANYWHERE   AND    EVERYWHERE, 


.i!L».^.v:-.>x«tev<^^ :-    .. 


COVENTKY     tARGE     ELKVATOR. 

"BENNIS"    ELEVATING     AND     CONVEYING     PLANT    is   at    work    in 

Power  Stations  Granaries  Factories 

Collieries  Gas    Works  Breweries 

By  the  Waterside  Warehouses  Mills,  etc. 

Transporting   Hundreds  of  Thousands  of  Tons  of  Material. 

Saving  and  Conserving  everywhere. 

WRITE   FOR    FREE   DESCRIPTIVE   BOOKLETS   TO- 

Bennis,  s,  bolton 

And    28,    VICTORIA    STREET,    LONDON. 

Telephone    N03   :     13    FARNWORTH  ,     627    VICTORIA, 
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MILT  ifOil  Boxes  6?  Lubricators: 


HUNT  &  MITTON, 


ENGINEERS, 
BRASSFOUNDERS,   &c., 


Crown  Brass    Works,   Oozells  Street  North, 


Telephone    No.  :     394. 
Telegraphic   Address  : 


•MITTON,   BIRMINGHAM." 


Birmingham. 


MaKers    of 

CAST  BRASS 
OIL  BOXES. 

SHEET  BRASS 
OIL  BOXES. 

Fitted ■.■■ithSii;!:!  l-eeds  ir  Cockf. 

SIGHT  FEED 
LUBRICATORS. 
Steam  Cylinder 

Lubricators. 

DISPLACEMENT 

LUBRICATORS. 

Solidified  Oil  or 

Crease  Cups. 

STAUFFER 
LUBRICATORS, 


Cast  Brass  Oil  Box,  No.  1055. 


Sole  makers  of  ^ 

Holliday's  Patent 
Oil  Box. 

This  box  is  made  of 
Polished  Sheet  Brass, 
and  is  fitted  with  two 
or  more  feeds  as  re- 
quired, each  feed  m.ay 
be  worked  separately 
or  all  at  one  time. 

OIL  BOXES  AND 

LUBRICATORS  MADE 

TO  CUSTOMER'S 

OWN 
REQUIREMENTS. 

Hunt  &  Mitton, 

Oozells  Street  North, 

BIRMINGHAM. 


Holliday's  Oil  Box,  No.  1054. 

.  .   MaKers   of  all   hinds  of  . 

85   OIL     BOXES  and    LUBRICATORS,     STEAM     FITTINGS. 
A  ENGINE  and    BOILER    MOUNTINGS,    HYDRAULIC 

^  FITTINGS,   PRESSURE   GAUGES,  <&c. 


March  23,  1906 


PAGE'S    WEEKLY. 


[supplement  page  vii.]        -,3 


fm^i^'Mn'miLT]! 


Valves,  ^c. 


Specify   HopKinson's  Patent  Safety    Boiler  Mountings. 

fH        ■' tl.  J  ILf ..'-!.       :<:•. 


HOPKINSONS 

"SILENT" 

AUTOMATIC 

EXHAUST  VALVE. 


Specify   Hopkinson's    Fig,    No.    7050. 


WRITE     FOR     LISTS 


/  J.  HOPKINSON  &  Co,  Ltd,  Huddersfield. 


J.B.Treasure&CO- 

Excelsior  Fire-Polished 

GAUGE    GLASSES, 

LUBRICATORS, 
INDIA  RUBBER    WASHERS, 

&c.,    &c. 

Vauxhall  Road,  Liverpool. 


The    "QHAAV"    Patent  Steam 
OOAVY        Valves  .  . 

With  Renewable  Seats,  Interchangeable 
Concentric  Valve,  Compound  Packing 
to  Spindle,  Special  Melal,  and  High- 
Class  Workmanship. 

"l  rbe  "SHAW"   Patent   Parallel  Slide   Valve   is   the 

|§  j-V  Acme  of  Simplicity  and  Durability, 

Try    Them   !      sent  on  Approval. 


lar 


Ifii.'f  A.,  fattuidar 


JOSEPH  SHAW. 


;,;..  HUDDERSFIELD. 


If  you  have  a   friend   abroad, 

send  us  his  name   and  address,  together   with  your   own— a  postcard  will  do— 
and  we  will  send  him  free  a  copy  of  the  next   issue  of  PAGE'S   WEEKL'V. 

It  would  please  him  still  more 

if  you  subscribed  at  once  for  a  copy  to  be  sent  to  him  each  week  for  a  half-year 
(13s.),  or  a  whole  year  (25s.,  postage  included).  We  would  advise  him  of  your 
subscription,  and  post  the  copies  regularly  in  time  for  the  Friday  and  Saturday 
foreign  mails. 
Address:  The  PUBLISHER  (Foreign  Circu'ation),  PAGES  WEEKLY,  Clun  House, 
Surrey  Street,  Strand,  London,  W.C. 
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FORCED 

DRAUGHT 

7he  3ECT10NAU  I^rcedQr aught  [^rnace  latest  IMPROVEMENTS. 


THE     ADVANTAGES     OF   THE: 
LLOW     RaR    WrrH   those  OF   THC 


ENSURES    A    SAVING    IN    FUEL. 


On  our  System  the    Fire   is    Not  Blown 
Into  Holes. 


FITTED  TO  ANY  TYPE  OF  BOILER. 


The  Horsfall  Destructor    Go  Ltd.- 


HORSFALL  DESTRUCTOR  Co..  Ltd., 


ARMLEY,    LEEDS. 


MASCHINENFABRIK  SACK,  G.m.b.H., 

RATH,    near    DUSSELDORF,    GERMANY. 


Koiling  Mills  of  all  desciip- 
lions  for  Rolling  Steel,  Iron, 
Copper,  Brass,  Zinc.  etc. ;  Cog- 
ging Mills  ;  Rjil,  Bar  and  Plate 
Mills  ;  Universal  Mills  ;  Tube, 
Tyre,  Disc-wheel  and  Wire 
Mills  ;  also  Cold-rolling  I'lant. 

Straightening  and  Bending 
Machines  for  Plates,  Angles, 
Rails  and  other  Sections. 
Shearing  and  Punching 
Machines  of  all  descriptions 
and  si/cs. 

Special  Machines 
lor  Ship  Yards. 

All  Machinery  and 
Apparatus  used  in 
Rolling  Mills;  Live 
Roller  Racks,Lifting 
Tables,    Straighten-  " "' 

ing  Plates,  Hot  Beds, 
Conveyors,  Hot-Saw^  j     I    >     , 
Charging  Devices,  Ingul-Manipu 
lators,  etc. 

p-orging  and  Flanging  Presses,  Shearing  Macliin 
etc.,  worked  by  Steam  Intensitiers  or  by  direct  pressu 
Hydraulic  Pumps  and  Valves.  


THE  ERECTING  SHOP  OF  THE  MASCHINENFABRIK  SACK  CAN  DEAL 
WITH   PIECES  WEIGHING   UP  TO  60  TONS. 


March  23,  igoC. 
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iP^Sl^.^iSfelMnXlf     Condensing  Plant 


Condensing 
Plant 

FOR 

High 
Vacuum 


?F=£ii 


v    -ri-TifWBB—— ga 


36  [siPPLEMtXT  page  X. 


PAGE'S    WEEKLY. 


Maki-H  23,  1906. 


®[ll ;; MWMWi\LTt{  Electrical    Apparatus  || 


ELECTRICAL  MACHINERY 

OF    ALL    DESCRIPTIONS    CAN    BE    OBTAINED    FROM 

ERNEST 
SCOTT « 
MOUNTAIN 

LTD. 

NEWCASTLE-oN-TTNE, 


Tliis  Illustration  shows  one  of  our  Mining  Pumps  and   Motors 
made  for  the  Bengal  Coal  Co..  Ltd..  India. 


1  his  piclurc  repix'st-nts  an  Elec- 

liic.il    Kii.i;iiR-fiing    Works 

■evf        .'>  -«j:f?»jF^.        '"      Yorkshire,       uliicli 

iir'~''i      'V^%L'gK3|A        is  specially  laid   out    lor 

'"^■;     *v       -^^  ^K  Dynamos,         Motors, 

.Switches,  and  Switch- 
boards.        KvcMythin« 
is     ol     the     best  ;   and 
pi  ices    are    the    lowest 
„,S4S-/        possible,  consistent   willi 
'TSaT       i,j.s(    ,„;,terial   and   work- 
^^  in.nisliip. 

Mole  Ihe  Aame  aa<l  Address; 

T.     W.     BROADBEISTT, 

Victoria    Electrical    Worhs. 

EAST    PARADE,    HUDDFRSFIECD 


Ulrlte  for  Prices  ana  Particulars  ^       . 


NEW  "STANDARD" 
MACHINES. 


PH(ENIX  DYNAMO 
WIFC.  CO.,  Ltd., 
Tbernbury  Ulorks,    BRADFORD. 


Vul.iTu  SI  ,  W, 


Aktiencesellschaft 


Teleptjone  and  Telegraph  Works 

INSTRUMENTS  Or  BEST  AND  APPROVED  CONSTRUCTION.  . 
Itlusn.  Catalogues  su/}plitd  to  tht  TkADE  only  '■ 


Telephone   Apparatus 

For    iJomeslic   INc.  Tnwii    Lines,  .md    Long 
Distances,  with  lialtery  .md  M.iyneto  Call. 

Central   and   Multiple 

.   .    Switchboards. 

Electric  Bells,  Indicators, 

Fire   Alarms, 
Water    Level    Indicators. 

Ai.r  .\cctsso:iiK^  am>  ohikk   Maikkmi.s. 
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^ 


Westingfhouse    Motors. 

hi  many  workshops  the  Electric  Motor  is  to-day  eltecting 
economies  in  operation  and  an  increase  in  production  to 
a  marked  degree.  Tliose  adhering  to  the  older  method  of 
driving  must  soon  fall  behind  in  the  race  for  commercial 
supremacy. 

Let  us  prove  to  you  that  the   adojition  of   the  electric 
drive   will   mean 

Increase  in  production. 
Decrease  in  cost. 

The 
British      Westinjjhouse 
Electric  Mfg.  Co.,   Ltd. 

Head  Office.  Works. 

London:  2,  Norfolk  St,  Strand.     Alancliester  :  Trafford  I'ark. 


Wes.ingtioiise  Type  -SB"  Moto 
operaliiiL;  a  Band  Saw. 


I  SECRECY  I 

^^H^BH      GUARANTEED      ih^^hJ 

NONE     CAN     INTERRUPT. 
NONE    CAN    OVERHEAR. 

cither  b}-  accident  or  design. 

NO     INDICATORS     NEEDED. 
NO     RESETTING     REQUIRED. 

Instruments  tiieretore  neat   and  compact. 

SIMPLICITY    ITSELF. 
SAVES    TIME    and    TEMPER. 

Adopted  by   11. M.   Ollicc  nt    Works,  Admiralty,  iVc.,   \^  . 

SEND    FOR     DESCRIPTIVE    CATALOOUE        s.t.f-. 


PATENTEES     AND     SOLE     MAKERS: 


Faraday   \Vorks, 

LEICESTER. 

Orcall  at  our  Showrooms,  3a,  Upper  Thames  St.  lopposite  "Times    olllce  . 


GENT  &  CO.,  Ld., 
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Boring 

1  OOLS  AND  mi'i 

Pumps 

BY 

JOHN  Z.  THOM 


4?c^' 


ENKE'S      ROTATIVE     PUMP 


Best  of  all  Systems 
for  all   Liquids. 

4.000  Pumps  under 
my  System  (with  a 
capacity  up  to  15,000 
litres  per  minute) 
in  use. 


ENKE'S  Precision  Blower. 


Kntirely  of    I 


thout   p.iLl;iufl 


t-nureiy  oi    iron   wiinoui   p.ii-Kiug 
lor   liigh   pressures  to   03   atm. 

CARL  ENKE,  Schkeuditz-LeipzigTt  GERMANY 


JOHN  GIBBS  <t  Sons 

Ventilating   and   Dust    Collecting     Plant 

tnr  I'cjlishiiiL;  and  (In'ndinL;'  -Slidps,  etc.,  .shuwiiii; 
our  "  Peerless "  Apparatus  for  reinoviny;  dust 
direct  from  the  polishing  bobs  before  it  has  had 
time  to  s]ii-ead  about  the  room,  together  with  our 
"  Peerless"  Dust  Separator  for  collecting  the  dust, 
and  so  preventing  it  causing  trouble  b\- escaping 
on  to  the  roofs  of  neighbouringbuildings, stopping 
gutters,  etc.  Of  great  service  where  the  dust  is  of 
value,  as  in  woodworking  machinery  and  mills 
where  the  produce  is  saleable,  and  will  soon  jjay 
for  the  lirst  outlaw 

Messrs.  JOHN  GIBBS  &  SON  will  be 
pleased  to  arrange  schemes  and  furnish  full  par- 
ticulars to  suit  the  circumstances  of  each  special 
case  on  application. 

80,  JUKE  STREET,  LIVERPOOL. 
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Miscellaneous 


HerbeetWPerimL™ 

FiPODCaTES'vi/oHks 
BlRMirlCHAM. 

TELEGRAPHIC   ADDRESS 

■"FLOODGATE"  BIRMINGHAM. 

TELEPHONE     N"?  373. 

STOCK     250.000     CROSS 


9k.j& 


"MP 


FORCINGS. '» 

Cranks  and  Forgings  of  Every 
Description  in  Stock. 

CLARKE'S  GRANK&FORGEGO..Lt(i.^ 

■•CH™f  usxoo.    LINCOLN.  England.     ► 


F.    A.    KEEP,    JUXON,    &   CO.. 

.Manufacturers   of 

TANKS,   CISTERNS 

and    CONSTRUCTIONAL    IRONWORK. 


Birmingham. 


STEEL  CONSTRUCTION 

IN     ALL    BRANCHES. 

ftuildings  Designed  and  Erected  in  all  Parts   of   the   World. 


BOILERS.   TANKS.   AND   HEAVY   PLATE    WORK. 
CHIMNEYS,    RIVETED    PIPE.    CORRUGATED   IRON. 

RITER=CONLEY     MFG.     CO.,    pittsburg.    pa.,    u.s.a. 

New  yorl<   Office  :    39-41,  Cortfandt  Street. 
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CELLULOID 
SLIDE    RULES. 


UNIVERSAL    DRAFTING     MACHINE. 


TKc   Smith  Davis   Piece    Work   Balance   Calculator. 
The    Smith-Davis   Premium   Calculator. 


Drawing   Instruments. 


Send  for  Pamphlets. 


JOHN    DAVIS    &    SON 

(Derby),   LTD., 
30,  All  Saints  Works,  DERBY. 


PLAN-COPYING  PAPER  &  LINEN. 


MARIONS  world-renowned 
PLAN  COPYING  PAPERS 
and  LINENS  and  LINEN- 
BACKED  PAPERS,  giving 
Blue,  Black,  and  Brown  Lines 
on  White  Ground,  or  vice-versa. 

THE   FINEST   ON 

THE    MARKET. 


FOR  ENGINEERS  &  ARCHITECTS. 

Descriptive    Booklet.    .Specimen     Prints,    and     Trice    List    post    free    01 
applicnti"n. 

MARION    &    CO.,   LTD., 

22     and     23,     Soho     Square,     LONDON,    W. 


NORTHERN  RAILWAY  OF  FRANCE 

AND 

SOUTH    EASTERN    &    CHATHAM    RAILWAYS. 


FI^EQUENT  and  RAPID  COMMUNICATION  BETWEEN  LOf^DON  and  P^RIS. 

(03Sr3L,"5r      j^BOXJT      SI2CT"S"      X-IIlSrXJTES). 
FIVE    QUICK    SERVICES    DAILY,    as    under:- 


Via    DOVER    AND    CALAIS. 


Depart,  from  London. 

t»    9.0  a.m.  (  For  PARIS  only 

(Charing  Cross  St.ition)  !  Kor  Intermediate  Static 
t    ll.o  a.m.    from    Victoria  Station 
J      9.0  p.m.       „         Charint;  Cross  Station 


.Arrival  in  Pari 
4  43  p.m. 

.         S,5     p.m. 
t>-45  p.m. 


Dep.irt.  from  Paris.  Arrival  in  London, 

t      8.25  a.m.    Kor  Intermediate  Stations  )  J  (  Ch.-iring  Cross 

t»    9..S0  a.m.     For  CALAISonly )^•.^P•      j       s(a,ion 

t'  !2nooii       7.5p.m.    Victoria  Station 

;      .v.icpin.   ...      Inltrmedi.ate  Stations      3.40a.m.     Charing  Cross 

Station. 


Depart,  from  London 


1  Charing  Cross  station 


J      8.25  a.m. I  Intermediate  Stations 

:      2.40  pm. I 

t'    4.0    p.m.   For  Boulogne  only 


.Arrival  in  London, 
...    3.45  p.m.  f  Charing 

!    .o.4;p.m.L ^--"^^ 
»        ^  (  Station. 


Via    FOLKESTONE  AND  BOULOGNE. 

Arrival  in  Paris.    |     Depart,  from  Paris. 
,•  f),3    p.re 
9.IS  p.ni 
20  p.m.,'  (  11.25  pm 

1 1st  and  2nd  Class  only.   ;  1st,  2nd,  and  jrd  Class.  •  Restaurant  Car  between  Paris  and  Calais  or  Boulogne,  and  vice  versa. 
'.'  Kirst-class  Hotel  and  Restaurant  at  tlic  Care  du  Nord,  Paris,  and  at  Calais  Maritime   Station.      Luncheon 

Baskets  obtained  at  fixed  prices. 

Tlie  2.20  p  m.  dcrartiirt-  from  Charing'  Cioss  is  the  fastest  ci-.niKcti'  ii  hctwtni  I.niulon  nnd  Hale  fnr  Swit.'ciland  and 
Hah,  rw  llu-  Ci.lliard  U.,utc.      riir..iiL:li  r- n  ri.!.  n    liMiiis  ,nul  Kc-I.iiii  .ml  .ind  Slci'i^Miu  Cars. 
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Printing,  &c. 


? 


Arthur  Stafford  &  Co. 


Rtad  whai  ibt 
I'  Cdxion    IRagazinf " 
tiK  orficlal  Organ  of 

the  prinitna  and 

Kindred  Cradcs.  sap* 

aOoui  our  printina. 

"  An  illustrated 
Catalogue  printed  by 
Mess«s  ARTHUR 
STAFFORD  &  CO . 
Denton,  it  a  decidedly 
'  up-to-date  specimen 
of  typography  and 
half-tone  printing, 
and  reflects  the 
highest  credit  oji  the 
producers." 

"  An  ritremely 
tasteful  piece  of  work, 
perfectly   produced." 


•XiXKSv- 


HIGH   GRADE 


PRINTERS 

of  Engineers*  Catalogues,   &c , 
at  the  Best  Prices. 


Central  Printing  Works,  DENTON, 


MANCHESTER. 
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RUBBER    STAMPS 
and   ACCESSORIES 

DATING,TIMING&  NUMBERING  STAMPS' 

ST/tMf  eO|v1PAIMY 

Sliiinp  Makers 
MINGHAM. 


SPECIAL  QUICK  DRYING   and  OPAQUE  INKS. 

BUSINESS    SYSTEMS. 

Cut    out    this    Coupon    and    inilaate    in    Illi-    list     Inlo*     what 

ROCKW ELL=W ABASH  "  CO..  Ltd., 

69,  Milton   Street,  London,  E.C., 


who  will  send  you   Informal^ 

laclory  Ccjslh 

Stores  Lcd^icrs 

Perpetual  Card  Ledgers 

Quotations— Given  I 

.  Ouotalions— Keeeivcd  | 

AdverllMiii;  Rceords  for  Advertisers 

AdveitiMuj;  Hecoids  (or  Aj-enls 

Advcrtisinu  Records  for  Publishers 

St.irt  ReSisler 
.  Customer's  Lists 
.  Addrrsinfi  Lists 
,  l-ollow-Up-Systcms— Sales 

KoUow-Up-Systcms — Overdue 
Accounts 


elutlnic  lu 


15.  Shareholders'  HeKisler 

16.  l-'.liii|i  CalaloRues 

17.  hiling  Correspondence 
iS.  lilinR  Invoices 

ly.  Pattern  Records 
2".   DrawlttK^Kccoids 
21.  Order  SfSte 
31.  Doctors,  lie 

23.  Menibershit 

24.  Insurance  I 
Contp. 


Iisl^,  and  Oculists 


Insurance  Kec^ 
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Magnesia   Coverings 

FOR 

Steam  Pipes  &  BoiiiERs. 

.Stii<(  /oi  Descriptive  Pamplilel  to  the  Sole  Manufactmers  in  Europe. 

MAGNESIA  COVERINGS,  Ltd  , 

WASHINGTON    STATION 

COUNTY  DURHAM. 

leleiiaui^:    "CHEMICAL,"     U'ASHIXGTOX  STATIOX. 
.V,i/.  Telephone:  No.  137}  NEWCASTLE. 
AGENTS  :- 

HOBDELL.  WAY  &  CO..  LTD..        63.  CRUTCHED  FRIARS.  LONDON,    E.C. 

THOMAS  ANDERSON,                         S3.  DERBY  ROAD.  LIVERPOOL. 

HICKSONS  LTD..                                   38.  WELL    STREET.  BRADFORD. 
I'ETER  FERGUSON.                             19    ROYAL  EXCHANGE  SOLARE.       GLASGOW. 


W.C.  HOLMES  &  Co., 

ENGINEERS, 
Sole    V/lsL'kex's    ot    tlie    .     . 


"WESTERN"  DOUBLE 
FACED  VALVE. 


ROOFS. 

BRIDGES. 
GIRDERS. 
STRUCTURAL 
IRON    WORK. 
TANKS.    6c. 


Works- 

Huddersfleld. 


11,  Victoria 
Street,  S.W. 


P 


THE 

PHeKING 

OF 

PACKINGS 

Used  by 
British.  United  Stales. Dutch. 
1     a*         Spanish.  Japanese,  etc., 
t^^.  Navies. 

'J^  UNITED  STATES  METALLIC 
PACKING  CO..  LTD., 

BRADFORD 


S.  REDFERN, 


I'ciuliroicii  St.. 


METAL   FACED 


^l|f    PACKING 


<  ;;" 


iresUss  friclion 
Ihe    rods,    ana 
tlicrefore  less  wc.ii 
and  teat". 


March  23,  1906. 


PAGE'S    WEEKLY. 


[supplement  page  xvii.]        .i3 


F.    SCHICHAU, 


ENGINEER    AND    SHIPBUILDER, 

Elbing-Danzig,  Prussia. 


SEA-GOING     TORPEDO    BOATS     AND    CRUISERS 

'Witlx    Speeds    map    t^o    36    knots    pez>    houK>. 


TORPEDO-BOAT    DESTROYER    FOR    THE    IMPERIAL    CHINESE    NAVY. 

Speed,  with  complete  outfit,  armament,  and  23  ton  of  coal  in  the  bunkers,  3S"2  knots— 65-2  km. ;  with  07  ton  of  coal,  33-6  knots— 6j'i  km. 

The    Largest  Ironclads  and  /Wail  Steamers.  Steamers  for  Sea  and  River  Service.  Dredgers. 

STEAM      ENGINES  AND     LOCOMOTIVES     OF     DIFFERENT    TVPES. 

■*'*'  orlis     founded     in     1837,     employ     at     ppesexxt     e.SOO     'Wox-kmen. 


JOSEPH  BOOTH  &  BROS. 


Electrical  and  IRccbanical  engineers. 


Telegrams : 
■CRASES,  RODl.m 


ENCLOSED  MOTOR. 


,    Rodley,  LEEDS. 

Makers    of    Dynamos,    Motors, 

Electric  c5  Steam    Cranes. 


Inquiries 
Solicited. 


TMREE-MOTOR  ELECTRIC  OVERHEAD  CRANE. 

Cx>a,]ies.  Ca,i>stctns.  'Windiing    IMI^a-chines. 

Makers  to  Home,  'Colonial,  {and  Foreign  QoveramentB,  and  all  Leading  Firms, 
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THE  STIRLING  BOILER  CO., 


LIMITED. 


Head  Office  and  Works  :- 
MOTHERWELL,  N.B. 


EFFICIENT. 
RELIABLE. 
ADAPTABLE. 


Loadoa  Office: 

25,  Victoria  St., 
Westminster,    S.W. 


CONTRACTORS  TO  HIS  MAJESTY'S  AND  OTHER  GOVERNMENTS. 

James  Fairley  6  Sons, 


Genernl   Sleel    Manufacturers, 
>Dd   SPECIALISTS   in      .      . 


TOOL  STEELS 


Invlle    attention    to   their    Unrivalled    Self-hardenlnl   Sleel. 


Fairley's  self-hardening  Tool  Steel 


FOR    HEAVY    CUTS    AT    HIGH    SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
MarKet).  Small  samples  free  to 
approved  buyers. 

All  Communlcalioas  tbould   be  addressed   to   the  Head  Of/Ices:— 

OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 


NOTE.-JAMES  FAIRLEY  6  SONS- 
WORKS  (Bramall  Lane,  Sheffield, 
and  Mill  Street  Forge  and  Rolling 
Mills,       Birmiingham)      are  merely 

Branch    Departments,  and 


Telegrams  :•' Gauze."  ESTABLISHED    1790.  Nat.  Tel.  :    3306. 

JOHN   STANIAR  &   CO., 

^TrT'^^rrt.'s,  MANCHESTER. 
Wire  Weavers  and    Perforators  of  all  Metals. 


ann  T-rinlfrf  for  llic  ProDrlelors  bv  SOl  I  HU  OOD.  SMITH  &  Co.. 


